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Abstract  
 
The EU is a key international policy leader in mitigating global climate change. 
However, the systematic implementation deficit on internal EU policy begs the 
question whether the Union is able to walk the talk.  
In this thesis I question what effect the EU Climate and Energy legislation has 
had on the greenhouse gas emissions of its Member States? I apply a 
quantitative comparative approach in my investigation, studying the 
implementation performance of all Member States on a number of legislative 
acts in order to identify key characteristics of their implementation performance.  
The project consists of four analysis chapters in which I firstly assess what 
legislation the EU has enacted in the field of climate and energy of which I select 
five key legislative acts for further study. I subsequently assess the Member 
States’ implementation performance on these legislations, before turning to an 
analysis of the resulting greenhouse gas reductions and a discussion of how we 
can explain the differences in goal attainment and transposition performance.  
I conclude that the EU has had a discernible effect on Member States’ 
greenhouse gas emissions, and that differences in implementation performance 
exhibit some correlation with economic development, the cost of 
implementation, and the available resource potential. However, none of these 
are individually able to explain the Member States’ goal attainment so it is likely 
to be a combination of factors that determine Member States’ implementation 
performance.  
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1. Research Field 
‘Solutions. That is where the debate must move now, beyond the reiterations 
and relentless updates concerning the onrushing climate catastrophe, the 
collapse of a civilization starved of oil and the mass extinction of species that we 
have set in motion. Regardless of what motivates us to alter our course, we 
need to identify and implement the right solutions quickly.’ (Mendonça, 2007: 
xix). 
Research shows that human influence on the climate system is clear. We are 
unequivocally faced with the threat of human-induced climate change, evident 
from increasing greenhouse gas (GHG) concentrations in the atmosphere, 
increase in air and water temperatures and as a result the melting of glaciers 
and rising sea levels (IPCC-WG1, 2013: 13; IPCC-SYN, 2007: 30). Faced with 
man-made global warming, something has to be done. In 2009 the world 
community agreed that we should limit the mean rise in global temperature to no 
more than 2 degrees Celsius above the preindustrial level in order to limit the risk 
of abrupt and irreversible changes to the climate system (UNFCCC, 2009: point 
1). This will require global emission reductions of 50-85% in 2050, making it 
necessary for industrialised countries to reduce emissions by 80-95% within that 
same timeframe (IPCC-SYN, 2007: 67). This is a massive undertaking, requiring 
immediate action on all levels of society.  
 
Climate change is a global issue. No matter where in the world, or by whom, 
greenhouse gases are being emitted, the resulting effect on the climate system 
is global. ‘It is a commonplace that ’the environment knows no borders’, but it is 
no less true for that.’ (Day, 2005: xvii). As such neither should the solutions we 
implement. The ideal solution to global climate change would be enacted 
through global conventions and protocols creating binding targets on the 
necessary reductions. However, following recent attempts to enact such a 
system through negotiations in e.g. the United Nations (UN), many argue that 
this may never transpire, and that it will surely not be driving action on climate 
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change and energy transitions (Kragh, 2013; Hansen, 2013). The global 
negotiations have been brought to a halt, implying that the way we are currently 
attempting to address this problem may not bring about the necessary 
reductions in time. As a result, some argue that the necessary global change 
must be initiated elsewhere, by individual states or other actors, and not 
collectively by the global community (Hansen, 2013; Hoff, 2010).  
In the search for alternative frontrunners and leaders in the struggle to limit GHG 
emissions, the European Union (EU) does seem a fairly obvious place to start. 
For a long period of time, the EU has taken initiatives on the protection and 
restoration of the environment, enacting standards and policies that serve as a 
benchmark for countries around the world (Day, 2005: xvii). Today, some of the 
most progressive environmental policies of any state can be found in the EU, 
even though it does not possess many of the formal attributes of a formal state. 
‘In fact, over the course of the last 40 years, EU environmental policy has 
gradually expanded to an extent that is unique among international 
organizations…’ (Jordan, 2005: 1). Not least in regards to climate change, the 
EU has been, and continues to be, a key international policy leader (Rayner & 
Jordan, 2013: 75; Vogler, 2008: 1; Vogler, 2005: 840). Albeit being challenged 
by the polycentric nature of European policymaking and claims that the role as 
international pusher has resulted in limited domestic sacrifice, the EU claims with 
some justification to be a global leader in climate policy, and was according to 
different sources instrumental in promoting the ratification of the Kyoto protocol 
(Rayner & Jordan, 2013: 75; Vogler, 2008: 1; Andresen & Agrawala, 2002: 47, 
49). In fact, the EU not only shares the target of limiting global climate change to 
2 degrees Celsius and reducing its GHG emissions accordingly, it has also 
enacted specific policies to initiate change towards accomplishing these goals. 
Most notably through the Climate and Energy Package introduced in 2008 
containing a reduction target for the EU’s GHG emissions of 20% in 2020 
compared to 1990 levels, as well as targets on 20% improvement of the overall 
energy efficiency and 20% renewable energy in the EU energy supply by 2020 
as well (EC, 2008a: 1). In many ways the action within the EU will become a 
litmus test for the fight to halt global warming: If change cannot be created 
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within the EU, it is highly unlikely that it will be created anywhere else. As put by 
Jørgen Wettestad, the EU could be looked upon as a critical case, ‘…if [the EU] 
cannot develop effective climate policies, then the implications for the globe are 
grim.’ (quoted in Rayner & Jordan, 2013: 75). Identifying what actually works in 
the efforts put forward by the EU and spreading those experiences will be a key 
part in these struggles to halt global climate change.  
 
Identifying what works necessarily implies studying the implementation of EU 
policies. Effective implementation is the exception rather than the rule, and even 
if policies are implemented correctly the effects may vary significantly (Knill, 
2006: 352). The EU can in many ways be seen to have a systematic 
implementation problem (Knill, 2006: 352; Rayner & Jordan, 2013: 82), lending 
support to the notion of Anthony Giddens that ‘The common commitments set 
up by the EU might help secure effective action within its member-nations, but it 
will be national policy-making which will in the end determine how much 
progress really is made.’ (Giddens, 2009: 197). This points to question if the 
ambitious EU legislation on climate change actually does help to ensure 
reductions in its Member States GHG emissions? If the mitigation of man-made 
climate change is a problem requiring immediate attention, and the lack of 
global solutions points to the EU as a necessary frontrunner, the effect of EU 
legislation on the actions of its Member States, and accordingly the actual effect 
of EU legislation on GHG emissions, becomes a focal point in the struggle to 
contain global climate change. These considerations have led me to the 
following research question. 
1.2. Research question 
What effect has EU climate and energy legislation had on the greenhouse 
gas emissions of its Member States?  
To facilitate the study aimed at answering this research question, I have 
formulated the following four sub questions:  
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1. Which climate and energy legislation has the EU introduced in order to 
reduce GHG emissions? 
2. To what extent have Member States implemented the legislation? 
3. How much has the legislation contributed to GHG emission reductions? 
4. How can we explain differences in implementation performance?   
1.3. Project design 
The project design is structured following the sub questions outlined above. 
Consequently it contains four sequential studies, each answering one of the 
above sub questions, leading to a conclusion in which I can answer my overall 
research question. In the following, I would like to briefly outline my project 
design and review the content and purpose of the different chapters. The overall 
structure and design of the project as well as its relation to the sub questions 
posed above is depicted in figure 1-1 below.  
 
 Figure 1-1. Project design 
 
 
The chapters of the project are outlined in the blue boxes on the right side of the 
figure, and the research question and sub questions have been inserted on the 
left. The dotted arrows relate to the relevant chapters to the questions they are 
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designed to answer whereas the regular arrows mark the traction of the project.  
The project consists of eight chapters, three introductory chapters outlining the 
research approach, four analytical chapters and a conclusion. In the following I 
will briefly outline the content of each chapter to assist the reader.  
1. Introduction: The current chapter outlining the problem field, research 
questions, project design, and scope of the study.  
2. Theory: The theoretical chapter will outline the main theoretical framework of 
the study. First outlining ‘the multi-layer perspective’ on Europeanisation as the 
main analytical concept in the project and subsequently further conceptualizing 
and defining the concept of implementation. 
3. Methodology: This chapter will outline the methodological approach applied in 
the project. I apply a top-down, mixed-methods comparative approach, 
meaning that I will primarily be assessing the actions of Member States 
comparatively top-down, i.e. from the point-of-view of the EU, and in doing so 
combine a number of quantitative and qualitative methods in assessing the 
available data sources.   
4. Legislation Analysis: The first analysis of the project aims to answer the first 
sub question on what legislation the EU has introduced. The study will map out 
the EU climate and energy legislation affecting the GHG emissions of Member 
States in order to identify relevant legislation for further study.  
5. Implementation Analysis: The chapter aims at assessing the implementation 
in the Member States of the legislation identified as relevant in previous chapter. 
In doing so I asses the formal transposition of the legislation in question, a factor 
used by the Commission in the assessment of implementation performance. 
Additionally, I map out Member States’ goal attainment referencing the 
legislation with the purpose of identifying differences in implementation 
performance. 
6. GHG Analysis: The third analysis will discuss the effect of the legislations in 
question on the GHG emissions of the Member States and as such on the GHG 
emissions of the EU, with the purpose of quantifying to some extent the effect of 
the legislation in question.  
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7. Performance Analysis: The fourth and final analysis will apply the multi-layer 
perspective from the theoretical chapter in the attempt to understand 
differences in implementation performance between Member States. In doing 
so, I will assess the implementation performance of Member States in relation to   
the multi-layer perspective and a number of additional variables, with the aim of 
gaining an understanding of what factors affect member states implementation 
performance.  
8. Conclusion: This leads to a conclusion in which I will attempt to answer the 
research question above based on the preceding sequential studies.  
1.4. Scope of the study 
In this section, I will be defining the scope of the study. I will do so by following 
Robinson in defining the scope in spatial, temporal, and substantial terms 
(Robinson, 1990: 825).  
• Spatially the study is confined to the EU and its 271 Member States. 
• Temporally the study is limited to the timeframe relevant in assessing the 
legislation under study. This results in a timeframe from 1990 until 2020, 
with a particular focus on the period from 2000, after which most of the 
relevant legislation was enacted, until 2012 where the most recent data 
on compliance is from.  
• Substantially I apply a top-down approach, which has some bearing on 
what is included in the project. The study is primarily focused on 
assessing what affects implementation performance of the legislation in 
question in the different Member States. As mentioned, the applied 
comparative approach implies a top-down point of view, assessing 
implementation performance across different Member States on a 
number of different legislations affecting the GHG emissions of the EU. 
The aim of this approach is to gain insight into the differing 
implementation performance by Member States across the legislative 
areas, hereby identifying key components affecting implementation 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 Croatia acceded the union in 2013 and can therefore not be a part of this study as their data is 
not yet available.  
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performance, which will of course limit my ability to take some country 
specific factors into account.    
 
In the following chapter I will go onto define and outline the multi-layer 
perspective on Europeanisation as my theoretical approach to this study with a 
particular focus on the concept of policy implementation. 
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2. Theoretical approach 
The aim of this chapter is to define and conceptualise the theoretical approach 
and the corresponding analytical tools utilised in this study. I will start by briefly 
defining the multi-layer perspective on Europeanisation and then go on to 
outlining different theories on Member State strategies for responding to 
Europeanisation pressure. Finally I will further conceptualise the implementation 
process before summarising how the analytical tools presented will be utilised at 
the end of the chapter.  
2.1. Europeanisation 
With the overall intention of discovering the relationship between EU’s legislation 
and its effect on the Member States, it will be helpful to identify frameworks 
through which to gain insight in to the relationship under study. 
In order to adequately identify useful frameworks, it is important firstly to gain 
insight in to the processes within which the field of study takes place. This is 
why an examination of the process of Europeanisation is necessary. 
There are of course many different approaches to the study of Europeanisation. 
However, with the focus of this study in mind, I have adopted the definition 
applied by Börzel defining Europeanisation as ‘…a process by which domestic 
policy areas become increasingly subject to European policy-making’ (Börzel, 
1999: 574).  
In order to further identify the research approach relevant for this thesis, with the 
research question and the applied definition of Europeanisation in mind, the 
focal point is on the study of the impact of the EU on the national policy process 
and the changes that occur here due to the influence of the EU – coordinating 
with a top-down approach to the field (Radelli, 2005: 4). In opposition2 the 
bottom-up approach emphasises the evolution of European institutions and the 
way Member States shape the development of new norms, practices, and 
routines in EU through uploading ideas and preferences to the European level !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!2!Other approaches to studying the underlying process in Europeanisation also exist i.e. the 
horizontal approach.!
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(Börzel, 2005: 162). 
The process could be conceptualised as a reciprocal relationship between 
clearly distinct political processes on two different levels: the domestic and the 
European level in which interest formation at the national level is aimed at 
pursuing policies at the European level that are favourable to the domestic 
context (Börzel, 2005: 163). Subsequently in the policy-downloading phase, 
Member States should resist implementing decisions that are not in line with 
their interest. This approach to the understanding of Europeanisation has been 
termed an intergovernmentalist perspective (Falkner et al., 2004: 452). This 
distinction between two different approaches to Europeanisation is of course 
distinctly analytical as the actual process of European integration is very diverse 
and cannot be subdivided into two separate parts. Without denying this 
reciprocal relationship most studies focus on one of these processes, i.e. 
conducting a bottom-up or top-down analysis (Börzel, 2005: 162f).  
2.2. Member State responses to Europeanisation pressure 
Of special interest in this study are the different strategies the Member States 
apply in responding to Europeanisation pressure. These strategies can be 
applied to analyse the MS implementation performance. Within the multi-layer 
perspective, Börzel has distinguished three different MS strategies: pace-setting, 
foot-dragging, and fence sitting (Börzel, 2005: 163). The strategy that each MS 
pursues is influenced by a wide range of factors, both country and policy 
specific. However, Börzel argues that in the area of regulatory environmental 
policy the two main factors affecting policy choice are policy preferences and 
action capacity, both largely influenced by the level of economic development 
measured by the gross domestic product (GDP) per capita of a MS (Börzel, 
2005: 165,174).   
2.2.1. Pace-setting 
Pace-setting Member States attempt to actively shape EU policies according to 
their own domestic policy preferences. Ideally this implies uploading domestic 
policies to the European level that are then subsequently downloaded by other 
Member States. The following policy adaptation by the pace-setter should 
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create few problems as the European policy has a good fit with the existing 
arrangements (Börzel, 2005: 165). Within the area of environmental policy this 
group of actors is usually referred to as leaders, pioneers, frontrunners, or first 
movers and include among others Germany, The Netherlands, Denmark, 
Austria, Sweden, and Finland (Börzel, 2005: 165).  
The pace-setting Member States have highly developed environmental 
regulations and therefore a strong incentive to harmonise their own standards at 
the European level. First of all some trans-boundary pollution problems are 
difficult if not impossible to solve unilaterally, especially in the area of air 
pollution. Additionally the pace-setters would significantly improve the 
competitiveness of their own industry as well as avoid environmental dumping 
by enforcing higher standards on other Member States. They can act in 
responds to domestic demands on the promotion of sustainability and have an 
interest in expanding the technology market for their own ‘green’ industry. 
(Börzel, 2005: 166). Finally they can aim at reducing their adaptation cost by 
uploading their own policy approaches. This argument is very much in line with 
the Europeanisation literature arguing that the ‘goodness of fit’ between 
European legislation and existing institutional arrangements has a large effect on 
implementation performance (Börzel, 2005: 166; Falkner et al., 2004: 453; Knill, 
2006: 364). In general the pace-setting countries have a common interest in the 
harmonisation of environmental standards, but as they differ in institutional 
structure and problem-solving philosophies they can often end up promoting 
different approaches as well (Börzel, 2005: 166).   
2.2.2. Foot-dragging 
Foot-dragging Member States on the other hand aim at stopping or containing 
attempts by other Member States to upload policies to the European level or at 
the least obtaining some compensation. The foot-draggers, or laggards of 
European environmental policy, usually show a poor level of compliance. This 
group consist of Portugal, Greece, Spain, Italy, and Ireland (Börzel, 2005: 170). 
They are generally industrial latecomers, and their main incentive is that less 
demanding regulations in their domestic settings provide for lower production 
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cost which constitute a competitive advantage when compared to other high-
regulating countries. Additionally stricter standards usually do not provide for 
new market opportunities as the pace-setters already have developed industries 
in these areas. They usually consider environmental protection as having a 
significant trade-off with economic growth and job creation and have only small 
green constituencies and as such little domestic pressure to push for green 
policies. And finally they almost always have very high adaptation cost, as many 
new policies require the build-up of entirely new regulatory structures (Börzel, 
2005: 170f).  
2.2.3. Fence-sitting 
The final group, fence-sitting Member States, do not consistently aim at one or 
the other strategy. They tend to either take a neutral position or build-up 
changing coalitions with the pace-setters or foot-draggers. Within the area of 
environmental policy Belgium, France, Ireland, Italy, Luxembourg, and the United 
Kingdom sit on the fence (Börzel, 2005: 173). They usually do not have a strong 
incentive for uploading or blocking policies with a less pronounced policy 
preference, and some do not have the necessary action capacity to upload 
national policies to the European level (Börzel, 2005: 173). A fence-sitting 
strategy is likely when Member States do not expect a high cost of policy 
adaptation, sometimes due to miscalculations on the cost involved (Börzel, 
2005: 173f). Additionally fence-sitters may aim at achieving policy results that 
they have not been able to achieve at the domestic level. By shifting the blame 
to the European level some Member States may be able to overcome decision 
paralysis and finally they may prefer to avoid costly policies by not implementing 
them rather than raising opposition. Simply circumventing costly policies rather 
than voicing opposition has resulted in a very poor implementation performance 
among fence-sitters that is closer to that of foot-draggers than pace-setters and 
in some cases even worse (Börzel, 2005: 174). This final strategy among fence-
sitters could be said to correlate with observations by Falkner et al. of some 
Member States exhibiting transposition reluctance in which compliance with EU 
law is not a goal in itself (Falkner & Treib, 2008: 293,296f,303ff). 
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2.2.4. Assigning new MS 
As mentioned previously, the different Member States in the EU can be assigned 
to the three response strategies above based on a number of different factors of 
which Börzel finds that policy preference and action capacity are by far the most 
important in the area of regulatory policy (2005: 165,174). She noted, however, 
that this can only indicate the strategy that a Member State is likely to pursue, 
and that the strategy may vary with policy sector, policy issue as well as change 
over time (Börzel, 2005: 175). Nonetheless I believe that this framework may 
provide a useful and simple framework for analysing Member State behaviour in 
the study at hand. In doing so the Member States should be assigned to 
different strategy groupings. In the original text this has been done for the 15 
Member States predating the eastern expansion of 2004 (Börzel, 2005; 
VanDeveer & Carmin, 2005) which means that the framework is left lacking a 
proper grouping for the remaining 13 of the current 28 countries. The 15 
assigned Member States have been grouped in the table below.  
Table 2-1.  
Member State strategies for responding to Europeanization pressure (EU-15) 
Strategy Member States 
Pace-setting Germany, The Netherlands, Denmark, Sweden, Austria, Finland 
Fence-sitting Belgium, Luxembourg, France, United Kingdom, Ireland, Italy3 
Foot-dragging Portugal, Greece, Spain 
In assigning the remaining Member States, most notably the Central and 
Eastern European Countries, a simple approach would be to assume that they 
will perform in accordance with their level of economic development which 
would assign them to the foot-dragging category. However, Angelova argues 
that it is too soon to draw manifest conclusions about their implementation 
performance (Angelova et al., 2012: 14), and furthermore VanDeveer and 
Carmin argue that the CEECs have very different interest internally, and viewing !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 In the text above as well as in Börzels framework Ireland & Italy are mentioned as both 
foot-draggers and fence-sitters, however in her notes Börzel clarifies that they should both 
be seen more as fence-sitters than foot-draggers as they have improved their respective 
performance (Börzel, 2005: 176). As a result they are assigned to that group, but should be 
considered as members expected to be among the lowest performing.  
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them as a single coherent bloc may therefore by unrealistic (VanDeveer & 
Carmin, 2005: 286f). Taking these objections into account I have found it 
premature to assign the new Member States to a particular category up front 
and will instead investigate the topic further in chapter 7 by studying their actual 
implementation performance.  
2.3. Implementation 
The study of implementation is the study of what happens to law or programme 
after its official passing in the legislative assembly, the study of how we put 
policy into action (Hill, 2009: 197).  
As such EU implementation research has strong ties to the notion of 
Europeanisation as both relate to the impact EU has on its Member States. So 
although Europeanisation include implementation studies, its scope is 
considerably broader (Treib, 2014: 5). 
 
The implementation process in itself is made out of 3 stages all of which 
together constitute an integral part of the policy circle. The figure below 
illustrates the 3 stages in the implementation process and their interrelation4: 
   Figure 2-1. Stages in the Implementation  
 
Source: Own elaboration based on Treib (2014: 6). 
 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 The actual act of implementing a directive is only played out under the transposition and 
application stage.  
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Transposition refers to the practice of incorporating the policy provisions of EU 
directives into domestic law within the specified deadline and in a correct 
manner, i.e. so that domestic law conforms to the standards laid down in the 
respective EU directive. 
Application involves the practice of ensuring that the guidelines and norms 
addressed in the directive at hand are adhered to by the relevant addresses 
(institutions, firms, persons etc.).  
Enforcement implies the provision of judicial and administrative mechanisms to 
ensure compliance to the rules, guidelines, and norms applicable to them under 
the directive. Enforcement can entail measures taken by for national public 
authorities against a potential violator and action taken against the Member 
State by EU public authorities for not meeting the provisions in the directive, 
alike (EP,2013:9). 
 
Implementation research emerged as a separate field of study in the 1970s, 
arguing that we cannot take for granted that the implementation process will be 
smooth and straightforward (Hill, 2009: 197; Knill, 2006: 352) as put by Versluis: 
‘Domestic change of the ‘law in the books’ does not necessarily mean domestic 
change of the ‘law in action’ as well’ (Versluis, 2004:13).  
Research has shown that effective implementation is the exemption rather than 
the rule, as it requires near perfect cooperation between vast numbers of actors 
in the implementation chain (Knill, 2006: 352; Hill, 2009: 197). 
This argument is especially relevant to the study of implementation deficit in the 
EU as European legislation has an even larger number of actors involved in the 
implementation chain than most national legislation. Several scholars do confirm 
this by concluding that the EU has a systematic implementation deficit (Knill, 
2006: 352; Knill & Lehmkuhl, 2002: 255) – a situation which has been 
acknowledged by the European Commission (EP, 2013: 17). 
 
Research on the implementation process is generally focused on transposition, 
especially ever since research in this field has turned towards the use of 
quantifiable data: ’… enforcement and application issues have taken a back 
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seat since there is simply no appropriate quantitative data for analyzing the 
practical aspects of implementation’ (Trieb,2014: 15). 
The existence of quantifiable data is also very important to this study which is 
why I, in order to study the implementation performance, have applied the 
Commission’s data on transposition and my own data on the Member States’ 
goal attainment with reference to the policy goals laid out in the applied 
legislative acts identified in Chapter 4. 
For clarification purposes I have below defined goal attainment and its 
interrelationship to the implementation process.  
 
Goal attainment refers to the activities of implementers and policy addressees 
and to what extent the legal modifications actually result in adjustments of 
regulation practice; i.e. whether the requirements are actually complied with 
(Knill, 2006: 355). It therefore relates closely to the implementation stages of 
transposition and application as it assesses whether the applied policy 
measures have had the desired effect. 
 An important subsequent distinction can be made between the study of policy 
impacts and policy outcomes. ‘With a focus on policy impacts, effective 
implementation is already assumed, if the legal transposition and the practical 
application correspond to the objectives defined by the policy under 
investigation. Yet this does not consider whether and to what extent the 
objectives of a policy is a policy are actually achieved.’ (Knill, 2006: 361). 
Conversely a focus on policy outcome implies a more ambitious definition of 
effective implementation, looking to whether the intended improvements actually 
occurred (Knill, 2006: 361). The relationship between these two distinctions is 
illustrated in the figure 2-2.  
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Figure 2-2. Distinctions in the concept of implementation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Own elaboration based on Knill (2006: 355f). 
 
Additionally I should introduce a distinction between top-down and bottom-up 
research perspectives. In a top-down perspective effective implementation is 
assessed based on a comparison between the intended and achieved 
outcomes, i.e. the degree of goal attainment (Knill, 2006: 361). In contrast a 
bottom-up perspective is more process oriented, in that objectives undergo 
modifications during the implementation process, and effective implementation 
will be judged based on learning and capacity-building decentrally (Knill, 2006: 
361; Hill, 2009: 198ff). The scope and approach of the study should be defined 
alongside these distinctions in implementation research perspectives and the 
implementation process. 
2.4. Summary 
In summary I would like to utilise the above-mentioned theoretical insights in 
defining the theoretical scope of my study, especially the aspects on MS 
behaviour with regards to the implementation of regulatory policy.  
It should be noted that my study is focused on the second aspect of the two-
way Europeanisation process in attempting to understand implementation 
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performance. In doing so it could be described as a top-down study as I assess 
how EU policy translates into domestic action. The study is primarily focused on 
goal attainment and policy outcome, but I will assess formal transposition and 
policy impact as well.  
I will primarily be applying the framework in chapter 7, containing an analysis of 
Member State performance with regards to the implementation of a number of 
directives and regulations in the field of energy and climate change.  
In the following chapter I will move onto outlining the methodological tolls 
applied in this study.  
  
! 23!
3. Methodological framework  
The aim of this chapter is to present the methodological framework of my study. 
In the following, I will present my overall research approach, then subsequently 
outline the applied research design before finally discussing data collection 
techniques.  
3.1. Research approach 
As the research question indicates, the thesis is aimed at assessing the EU 
legislations’ effectiveness in reducing the greenhouse gas (GHG) emissions of 
Member States, and subsequently assessing the differences in implementation 
performance of Member States on key pieces of EU legislation.  
It follows that the key unit of analysis is EU Member States, and that the study is 
based on a comparative approach, aimed at increased understanding by 
comparing two or more countries (Bryman, 2004: 53). A key term regarding 
comparative studies is inference, which refers to a process of using facts we 
know to derive facts we do not know by observing patterns in the comparison of 
countries (Landman, 2008:13). There are several different objectives for 
comparative research, such as contextual description, classification, hypothesis 
testing, and prediction, through which researchers can attempt to explain and 
predict social phenomena as well as develop theoretical contributions 
(Landman, 2008: 4, 11). Following these lines the main objective of this project 
is classification of Member States’ implementation performance through 
observing patterns in the comparison of countries (Landman, 2008: 11,13; 
Andersen, 2010: 24).  
Within the overall comparative framework, I employ aspects of a cross-sectional 
and longitudinal design in the comparison of Member States’ implementation 
performance. A cross-sectional design entails quantitative or quantifiable data 
collection on more than one case, at a single point in time for two or more 
variables, that can then be examined looking for patterns of association 
(Bryman, 2004: 41f). In this study I collect data for the different Member States 
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on their implementation performance with regards to a number of different 
directives.  
A longitudinal design is a more dynamic design in which the temporal factor is 
key. In a longitudinal design the cases under study are surveyed at least twice 
with a time interval (Bryman, 2004: 46; Andersen, 2010: 115). These are most 
often studies of time-series, and in my case primarily ex post facto studies of 
past time series, as I study the above mentioned implementation performance 
over time (Andersen, 2010: 115f).  
These two approaches are integrated in the comparative framework, with the 
aim of mapping, classifying, and understanding differences between different 
countries with regards to implementation performance. Hence the study has a 
top-down character, focusing on how EU legislation translates into Member 
State action.   
The study applies a mixed-method strategy by combining a number of different 
qualitative and quantitative techniques with the aim of drawing on their different 
strengths (Lieberman, 2005: 453). As such the combination is aimed at utilising 
the methodologies complementary, in that they can be used to collect different 
types of information on the subject at hand (Bryman, 2004: 455). The 
methodologies are selected based on the best available approach to answer a 
given research question, and as such not with a specific purpose of 
triangulation, facilitation, or with a specific sequence or priority (Bryman, 2004: 
455ff). I mainly employ quantitative methodologies, as the comparative and 
cross-sectional approach to the study of Member States is more inclined 
towards a quantitative approach, I do, however, employ qualitative document 
analysis with regards to the study of the European aspects, in particular EU 
legislation.   
3.2. Research design 
The research design takes point of departure in the four specified sub questions 
that I aim to answer in providing a sufficient basis for subsequently answering 
my overall research question. The study is built around four analyses each with 
the purpose of answering one of the sub questions while leading to the next 
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analysis. The research design follows the same build-up and is subdivided into 
four different analytical stages: 
1. Legislation analysis: In which I analyse the climate and energy legislation 
in the EU and identify key pieces for further study.  
2. Implementation analysis: In which I analyse the implementation of the 
aforementioned legislative acts in the Member States.  
3. Greenhouse Gas analysis: In which I assess the legislations’ contribution 
to reducing GHG emissions in the Member States. 
4. Performance analysis: In which I analyse differences in the Member 
States’ implementation performances for the different legislative acts and 
discuss the relevance of my theoretical and different explanatory 
frameworks.  
In specifying the analytical approach for each step, I am informed and motivated 
by the five-step approach by George and Bennett5, outlining five major steps in 
comparative research (2004: 73ff). The first step includes the specification of the 
research question, which has been thoroughly completed in chapter 1 of this 
report. The second step concerns case selection, which has been discussed 
briefly in the scoping section of this chapter. As specified previously, the unit of 
analysis is Member States in the EU, and hence I only have 28 Member States6 
as possible cases. As such I will include the total population of possible cases in 
my research, eliminating the need to assess sampling bias (Andersen, 2010: 
111; Landman, 2008: 19). In the following I will discuss the remaining aspects 
for the four sequential analytical stages. 
3.2.1. Legislation Analysis  
The first analysis in the project is aimed at mapping the relevant EU legislation 
for further exploration in the following studies. As such it is not focused on 
Member State performance and is the only distinctly qualitative study in the 
project. The key strength of the qualitative approach is that it provides more !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5 The five major steps: Specification of the research question, specification of the variables, 
case selection, describing the variance in the variables and formulation of data requirements 
(George & Bennet, 2004: 73ff).   6!Relative to number of member states the data in question relates to!
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depth than breadth, and that it is more flexible and less rigidly structured than is 
normally the case with quantitative studies (Liberman, 2005: 441; Bryman, 
2004: 282). The main data source for this study is document analysis. Bryman 
defines documents as materials that can be read (understood very broadly), 
have not been produced specifically for the purpose of social research, and are 
preserved and relevant (Bryman, 2004: 381). There is a range of different 
document types, however, they all have in common that they are non-reactive, 
so the possibility of a reactive effect can be largely discounted. However, the 
quality of the documents should be assessed. Four criteria are suggested for 
this (Bryman, 2004: 381): 
Table 3-1. Criteria for assessment of the quality of documents 
Criteria Description 
Authenticity Is the evidence genuine and of unquestionable origin? 
Credibility Is the evidence free from error and distortion? 
Representativeness Is the evidence typical of its kind? 
Meaning Is the evidence clear and comprehensible? 
Based on Bryman, 2004: 381 
These criteria of course differ in importance, depending on the type of 
document. For instance, one can distinguish between personal documents and 
official documents deriving from the state or from private sources (Bryman, 
2004: 381, 386f). This study will only be applying official documents, primarily 
from the EU institutions. The documents can therefore generally be regarded as 
authentic and meaningful, in the sense of being clear and comprehensible to the 
researcher (Bryman, 2004: 387). Additionally with regards to representativeness, 
the EU institutions’ reports on the implementation of their legislation should be 
considered representative. With regard to credibility, one must evaluate whether 
the documentary source is biased, and if this is the case the bias in itself can be 
an interesting research point (Bryman, 2004: 387). The main group of reports is 
Commission reports assessing Member State performance and the European 
Environment Agency (EEA) reports on the effect of EU policy.  
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3.2.2. Implementation Analysis 
The second analysis, aimed at assessing the implementation of the legislation 
under study in the Member States, has a more traditional quantitative 
comparative set-up. Here I define a number of different variables for 
implementation performance within the applied legislative acts.  
With regards to the formal transposition of the directives, the variable or 
indicator is whether the country has been subject to infringement proceedings 
by the Commission. Concerning goal attainment, the variable will have a 
quantitative format and be based on the indicator that the goal is defined in, 
primarily GHG emissions, the share of renewable energy in energy consumption, 
and achieved energy savings, which will be further defined for the legislative acts 
under study in chapter 5.  
The description of variance in the variables depends on the types of variables 
utilised. For the study of transposition I will be utilising ordinal variables, in that 
they can be ranked or ordered along a scale, but not necessarily with equal 
distance between the categories (Harboe, 2005: 113ff; Bryman, 2004: 226). We 
can rank different infringement procedures from initiation, letter of formal notice, 
reasoned opinion, and referral to court, but not necessarily define the distance 
between categories (TFEU, 2008: art. 258; Borissova, 2007: 10-12).  
For the study of goal attainment I will be utilising interval variables as they can be 
ranked with precise and equal intervals (e.g. time or temperature scale) (Harboe, 
2005: 113ff; Bryman, 2004: 226). Among the variables on goal attainment are 
CO2-equivalent in tons, megawatt hours of renewable energy, and reduced 
energy consumption.  
Finally, I will be applying univariate and bivariate analysis techniques when 
conducting data analysis, as I study only one variable (e.g. GHG, renewable 
energy) in a descriptive fashion and subsequently study the same variables’ 
change over time in a bivariate study (Andersen, 2010: 193; Bryman, 2004: 
227ff; Robson, 2011: 431). 
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3.2.3. GHG Analysis 
During the third analysis, I switch my focus to the effect of the policy 
implementation on the reduction of GHG emissions. It does, however, retain the 
quantitative approach, as the purpose is to quantify the effect of EU legislation 
on GHG emissions.  
As such the same tasks apply on specifying the variables, specifying variance in 
the variables and the data analysis approach. In this study the variable is GHG 
emissions, measured in tons of CO2-eq. This is an interval variable as it can be 
ranked with precise and equal intervals (Harboe, 2005: 113ff; Bryman, 2004: 
226). I apply a similar univariate and bivariate analysis as in the prior study as I 
study the change in GHG emissions over time (Andersen, 2010: 193; Bryman, 
2004: 227ff; Robson, 2011: 431).  
The analysis primarily utilises reports from the EEA quantifying the effects of the 
different policies under study as well as decomposing the development in the 
EU’s GHG emissions from 1990 to 2012. This is, however, supplemented by 
independent data analysis of the specific contribution by the legislative acts. 
Assessing the effects of policies calls causality into question, and whether 
changes in greenhouse gas emissions can be causally linked to a specific policy. 
Theoretically this requires co-variation, that the explanatory variable precedes 
the dependent one temporally, that there is a theoretical explanation making 
causality plausible, and that there are no extraneous variables interfering in the 
relationship (Andersen, 2010: 95). In an open policy environment such as the 
European Union, these criteria are impossible to satisfy, especially concerning 
extraneous variables, as you cannot isolate the effect of a single policy. Instead I 
will quantify the effects and subsequently discuss the different interfering 
variables and their possible contributions.  
3.2.4 Performance Analysis 
In the fourth and final analysis, I will once again focus my attention on the 
Member States and their performance on the two different forms of 
implementation of EU legislation. Based on the results of the second analysis I 
will attempt to understand the differing performance of Member States through 
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a quantitative comparative analysis. In doing so, I need to introduce a distinction 
between the dependent variable to be explained and the independent or 
explanatory variables in the study (George & Bennet, 2004: 79). The dependent 
variable in this study is implementation performance measured as the correct 
and timely transposition of the directives as well as goal attainment for the 
specific targets contained in the legislative acts. The explanatory variable is the 
different factors theorised to affect implementation performance, primarily the 
expected Member State strategies for responding to Europeanisation presented 
in the previous chapter (George & Bennet, 2004: 84f). Additionally I will discuss a 
number of other explanatory variables in determining the primary drivers behind 
Member States implementation performance.  
3.3. Data collection 
As I conduct a comparative, mainly quantitative, study of 27 countries, collecting 
interviews or conducting observational studies are not very relevant methods of 
data collection, which is why my data derives from documentary analysis. I 
especially conduct secondary analysis of official statistics and public registries, 
applying register data in my study (Bryman, 2004: 200f; Andersen, 2010: 159). 
Secondary data analysis was defined by Hakim as ‘any re-analysis of data 
collected by another researcher or organisation’ (Robson, 2011: 358). This type 
of analysis is associated with a number of advantages in that it saves significant 
cost and time in data collection, making high quality data and longitudinal 
analysis possible for low-level researchers. Conversely there can be issues with 
data familiarity, complexity, the absence of key variables, and the fact that the 
researcher has no control over data quality (Bryman, 2004:202-206). In my 
research, secondary data from public registries has been the only truly 
accessible relevant data source, and it offers me the opportunity to conduct 
simultaneous assessments of multiple explanatory variables and apply a 
longitudinal design. Additionally I utilize a number of other studies published in 
reports and peer-reviewed articles to discuss and reflect upon my results. 
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4. Legislation Analysis  
The aim of the following chapter is to answer the first sub question of the thesis: 
‘Which climate and energy legislation has the EU introduced in order to reduce 
GHG emissions?’ This is a fairly necessary step in answering the study’s 
research question, as it is primarily through these different acts of legislation the 
EU has direct impact on the Member States’ emissions of greenhouse gas 
(GHG). 
In the following, I will firstly indentify and describe key pieces of legislation in this 
policy area before subsequently developing relevance criteria for establishing 
which legislative acts would be useful to analyse further in this study.   
4.1. Mapping legislation 
I will be approaching the task of mapping the relevant legislation by using the 
Climate and Energy Package, briefly touched upon in the introduction, as a point 
of departure. Subsequently I will map out prior legislative acts that have led up 
to the legislation included in the package before finally assessing whether any 
other legislation should be included in the study.  
4.1.1. The Climate and Energy Package 
The EU has over a long period of time aimed to reduce the impact of the Union 
on the global climate (Rayner & Jordan, 2013: 77). One of the most important 
objectives is to limit climate change so as to ensure that the average global 
temperature increase stays below 2°C (COM, 2007/2:3). This 2°C target 
necessitates a long-term emission reduction commitment of 80-95% in 2050 as 
set out in the low carbon economy roadmap of 2011 (COM, 2011/112:3-6). In 
its attempt to reach these goals, the Commission has already presented a 
number of additional emission reduction targets acting as stepping stones 
toward 2050: A 40% reduction in the year 2030 is being discussed, and a 20% 
reduction by 2020 is the primary target in the Climate and Energy Package 
presented by the Commission in January of 2007 (COM, 2007/1; COM, 2007/2, 
SEC, 2008/85/3: 2; Geiss, 2013: 45).  
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The Package introduced three key objectives for 2020 (EC, 2008a): 
• 20% reduction in GHG emissions from the EU compared to 1990 levels.  
• 20% share of renewable energy in the EU energy consumption, 
including a supplementary target on a 10% renewable energy share in 
energy consumption for transportation. 
• 20% improvement in the EU’s energy efficiency.   
Following endorsements by the European Parliament and the Council, the 
Commission submitted a number of closely interlinked policy proposals aligned 
with the three policy tracks evident in the initial objectives which were all 
adopted in the final version of the Package adopted by the Council in April of 
2009 (EC, 2008a; EC, 2008b; COM, 2008/30: 5-9; CEU, 2007: 12,20f; 
euractiv.com – 1; Hinrichs-Rahlwes, 2013: 24):  
• A proposal for a revision of the EU’s Emissions Trading System 
• A proposal for a burden sharing agreement aimed at achieving 
reductions in GHG emissions for the sectors not covered by the Emission 
Trading System  
• A proposal for a directive on the promotion of renewable energy 
• As well as proposals on rules for Carbon Capture and Storage and a 
communication on demonstration of Carbon Capture and Storage 
technology 
The policy tracks outlined in the legislative package should be considered key 
pillars in the EU’s action on GHG emissions and as such of high relevance to the 
analysis in this chapter.  
In the following I will map out the legislation in the three policy tracks touched 
upon in the Package: legislation directly aimed at reducing GHG emissions, 
legislation promoting renewable energy sources, and legislation on energy 
efficiency and energy savings.  
4.1.2. Legislation on reducing GHG emissions 
The EU has taken a number of climate related initiatives since issuing the first 
Community strategy to reduce CO2-emissions in 1991, as a prelude to the Rio 
‘Earth Summit’ in 1992 where the UN’s Climate Convention was adopted 
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(ec.europa.eu – 1; SEC, 1991/1744, IEA, 2008: 101; Rayner & Jordan, 2013: 
77). The first major reduction target, however, came with the UN’s Kyoto 
Protocol in 1997, setting limits to the GHG emissions of developed countries in 
the period 2008-2012 as compared to 1990 levels (Moe, 2007: 266; EU, 2013: 
6). The EU target of 8% reduction below 1990 levels in 2012 was formally 
approved by the EU in 2002 and applied with the introduction of the burden 
sharing agreement.  
The Burden Sharing Agreement 
Introduced in 2002, the Burden Sharing Agreement was utilised as the means 
through which to distribute the 8% reduction target agreed upon in the Kyoto 
Protocol between the Member States, hereby distributing national burdens 
ranging from a 27% emission increase compared to 1990 in the case of 
Portugal, to a 28% reduction in the case of Luxembourg7 (ECON, 2007: 3; Moe, 
2007: 268; 2002/358/CE: Annex II). To ensure that the 8% target was met, the 
European Commission established The European Climate Change Programme. 
The European Climate Change Programme 
Launched in 2000, the aim of the European Climate Change Programme was to 
establish a multistakeholder process to help identify the most environmentally 
and economically effective means of cutting GHG emissions in the Community 
(EC, 2006: 5; IEA, 2008: 101; Oberthür & Pallemaerts, 2010: 37). The European 
Climate Change Programme has resulted in a large number of policies and 
measures, not least the introduction of the EU Emissions Trading Scheme 
(Rayner & Jordan, 2013: 78). 
EU Emissions Trading System  
The EU’s Emission Trading System covers the GHG emissions from about 
12,000 facilities in the power generating industry and other highly energy 
intensive sectors amounting to about 45% of the total EU emissions (EU, 2013: 
11; IEA, 2008: 102). !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7 In the Kyoto-Protocol the European Community and it’s MS are all issued a reduction 
commitment of 8%, which is subsequently redistributed in the burden sharing commitment 
(UNFCCC, 1998: Annex B; 2002/358/CE: Annex II). 
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This in turn makes it one of the most influential emission reduction measures in 
the EU. Adopted in 2003, the basic premise of the Emission Trading System, 
also known as a cap and trade system, relates to the practice of creating a limit 
(or cap) on the overall emission from facilities covered by the system, followed 
by which emission allowances are assigned to participating facilities in national 
action plans subject to review by the European Commission (Moe, 2007: 269; 
Sterner, 2003: 82; Hinrichs-Rahlwes, 2013: 24f). Within this limit the facilities 
can receive allowances to emit emissions every year, and facilities emitting less 
than their cap can sell their surplus allowances, whereas facilities emitting more 
than their cap can either reduce emissions or buy additional allowances. This 
ability to trade creates flexibility, theoretically ensuring that the emission 
reductions needed will be completed at the lowest cost (EU, 2013: 11; EC; 
2008c: 1; Stern, 2007: 353).  
The effectiveness of the system in delivering emission reductions has been the 
subject of significant discussion as the first commitment period 2005-2007 
experienced steep price drop and significant price fluctuations due to, among 
other factors, a lack of scarcity in the market (Stern, 2007: 372f, 377; Hinrichs-
Rahlwes, 2013: 25; Geiss, 2013: 57f; Skjærseth & Wettestad, 2010: 66). The 
Climate and Energy Package introduced an intensive revision to the emission 
trading system that will apply to the period from 2013 until 2020 in which the 
main intention was repairing the shortcomings of the original version (Rayner & 
Jordan, 2013: 78; Hinrichs-Rahlwes, 2013: 25). In the Package the EU 
Emissions Trading System is combined with the Effort Sharing Decision for the 
sectors not covered by the Emission Trading System. Figure 4-1 illustrates the 
interrelation between the different targets introduced via the legislations included 
in the Package.  
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Figure 4-1. GHG emission reduction in the Climate & Energy Package 
 
 
 
 
 
 
 
 
 
 
Source: Based on Oberthür & Pallemaerts, 2010: 49 and EC, 2008b. 
 
As illustrated above the sectors not covered in the EU Emissions Trading 
System has been assigned an overall reduction target of 10% compared to 
2005, distributed among Member States with the effort sharing decision. 
 
The Effort Sharing Decision 
The emissions originating from sectors not included in the EU Emissions Trading 
System amount to about 55% of overall emissions (Hinrichs-Rahlwes, 2013: 27). 
The sectors cover areas like buildings, transport, agriculture, and waste. 
Through the Effort Sharing Decision each Member State has been assigned a 
reduction commitment ranging from +20% to -20% of 2005 emissions based 
primarily on their gross domestic product (GDP) pr. capita (EC, 2008b: 3; COM, 
2008/30: 7; Decision 409/2009/EC).  
A final group of EU legislation directly targeted the reduction of GHG emissions 
is the legislation on Carbon Capture and Storage and emission limitations for 
cars. 
 
 
! 35!
Carbon Capture and Storage & emission limitations for cars 
‘Carbon capture and storage technology allows CO2 to be captured from power 
plants and industrial processes, turned into liquid, transported and injected into 
underground geological formations from which it cannot escape.’ (EU, 2013: 
14). In order to promote the use of this technology, the EU has established a 
regulatory framework to minimise the safety- and environmental risks of such 
storage as well as link the Carbon Capture and Storage facilities to the 
Emissions Trading System so that investments in the former can lead to saved 
cost on Emissions Trading System allowances (EU, 2013: 14; COM, 2008/30: 9, 
2009/31/EC: art. 1).  
Following an initial voluntary agreement with car manufacturers that has had a 
limited effect due to poor implementation, the Climate and Energy Package 
introduced a new regulation on passenger car emissions (Rayner & Jordan, 
2013: 78; Oberthür & Pallemaerts, 2010: 36) 
4.1.3. Legislation on promoting renewable energy 
The EU established the first frameworks on renewable energy deployment in the 
1980s ((Hinrichs-Rahlwas, 2013: 3-4; Lins, 2013: 13). The first major 
quantitative target on renewable energy, however, came with the 1997 White 
Paper on the promotion of renewable energy. The White Paper contained a 
target doubling the contribution of renewable energy to the gross inland energy 
consumption, setting an indicative target of 12% by 2010 (COM, 1997/599: 9; 
ec.europa.eu – 2; Lins, 2013: 14f). Following the White Paper, two Directives 
promoting renewable energy were adopted (Lins, 2013: 17ff):  
• The Directive on Renewable Energy Sources for Electricity (RES-E 
Directive) 
  →   22,1% target (indicative) for share of renewable energy sources in 
the total electricity consumption by 2010 for the EU-15 (later 
adjusted to 21% following the 2004 enlargement of the community) 
with specific targets for each Member State (2001/77/EC, art.1,3), 
(ec.europa.eu – 3).  
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• The Directive on Renewable Energy Sources in Transport (RES-T 
Directive) 
  → 5,75% target (indicative) for the share renewable energy in 
transportation by 2010, uniformly applied to the Member States.  
With the introduction of the Climate and Energy Package, these two Directives 
were repealed and followed by the new Renewable Energy Directive (RE 
Directive) containing the target of reaching a 20% share of renewable energy in 
the overall gross final energy consumption of the EU by 2020 (Lins, 2013: 19). 
With the new RE Directive the aforementioned 20% target was also made 
binding by the Commission, hereby stressing the need for a binding target due 
to the uneven progress made under the existing framework (COM, 2007/1: 13).  
With its adoption in April 2009, the RE Directive introduced specific targets for 
each Member States for the share of renewable energy in their gross final 
energy consumption by 2020 as well as a uniformly applied crosscutting target 
on a 10% share of renewable energy sources in final energy consumption for 
transportation (2009/28/EC: art 3(1), Annex I part A; ec.europa.eu - 4).  
4.1.4. Legislation on energy efficiency 
The energy efficiency policy track has progressed somewhat independently of 
the other two policy areas until the Climate and Energy Package included the 
20% increase in energy efficiency target as part of the overall framework (EC, 
2008a: 1). The legislative field is endowed with by far the largest amount of 
directives and regulations while at the same time sporting by far the weakest 
non-binding targets of the three.  
The primary policy framework in the field of energy efficiency is constituted by 
Energy Efficiency Action Plans published in 2000, 2006, and 2011.  
Energy Efficiency Action Plans 
Alongside introducing overall targets the Energy Efficiency Action Plans propose 
a number of initiatives leading to the introduction and amendment of sectoral 
framework directives in this field (COM, 2008/772: 2; COM, 2011/109: 2).  
It was during the debate leading up to the 2006 Action Plan that the 
Commission recognised the potential of saving 20% of primary energy 
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consumption by 2020 in a cost effective way (COM, 2008/772: 5). The Action 
Plan outlined a framework of policies and measures with the goal of realising this 
savings potential, and the subsequent 2011 Action Plan reiterates the 20% 
target, proposing a number of new initiatives aimed at reaching it (COM, 
2011/109: 2; COM, 2006/545: 4,7; IEA, 2008: 123).  
Alongside the general framework in the Energy Efficiency Action Plans, the EU’s 
energy efficiency policy field is constituted by a number of pillars in the form of 
framework directives for key areas (COM, 2008/772: 5). Following Geiss (2013: 
54) I have identified four as being key policy frameworks:  
• The Directive on end-use energy efficiency and energy services  
• The energy performance of buildings Directives  
• The eco-design and labelling Directives related to the energy efficiency of 
products  
• The Directive on the promotion of cogeneration.  
I will present these further in the following section.  
Energy Services Directive  
The Directive on Energy End-use Efficiency and Energy Services (ES Directive) is 
aimed at increasing the end use efficiency of energy in the EU (COM, 2013/938: 
2). The Directive applies to energy distributors, distribution system operators, 
energy sales companies, and all end users not covered by the emissions trading 
system (COM, 2008/772: 7). The Directives require Member States to adopt and 
aim to achieve national indicative targets of 9% final energy savings by 20168 
(COM, 2013/938: 3; 2006/32/EC: art 4(1)). A key aspect of the Directive is the 
requirement for Member States to prepare National Energy Efficiency Action 
Plans in 2008, 2012, and 2015. The Commission will subsequently utilise these 
in assessing the progress made towards achieving the targets (2006/32/EC: art. 
14(4-5); IEA, 2008: 124; Geiss, 2013: 54).  
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8 A country’s energy savings target is calculated as 9% of the average total final energy 
consumption without climatic corrections for the most recent five-year period previous to the 
implementation of the directive for which there are official data (IEA, 2008: 125). This has been 
characterised as a very pragmatic approach (IEA, 2008: 125).  
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The Directive on the Energy Performance of Buildings 
One of the largest energy savings potentials is in the EU building stock, which is 
targeted by the energy performance of buildings Directive (2002/91/EC; IEA, 
2008: 132). It promotes improvements in the energy performance of buildings 
through a number of key requirements to be implemented by Member States 
(IEA, 2008: 132).  
The Eco-design and Labelling Directives 
Directive 2005/32/EC establishes a framework for setting eco-design 
requirements for energy using products. The Directive governs the 
environmental performance of products throughout their lifecycle and is aimed at 
achieving energy savings through reducing the potential impact of energy using 
products (IEA, 2008: 129).  
The eco-design requirements are supplemented by a labelling scheme, initially 
introduced in the 1992 framework Directive on labelling (1992/75/EEC). The 
labelling Directive also includes a number of directives on compulsory energy 
labelling for different product group (IEA, 2008: 130; COM, 2008/772: 10; COM, 
2009/545: 10,11).  
The Cogeneration Directive 
The final key policy framework is the cogeneration Directive. Cogeneration is a 
technique that allows the combined production of heat and electricity in 
combined heat and power facilities, and the combined production of the two 
can lead to significant energy savings (europa.eu – 2).  
The objective of the Directive is to establish a transparent common framework to 
promote and facilitate the installation of cogeneration plants. 
The Energy Efficiency Directive 
Following the 2011 Energy Efficiency Action Plan, a new directive was adopted 
to help meet the 2020 efficiency target (EU, 2013: 13; COM, 2011/109: 15). The 
new Energy Efficiency Directive includes revisions and almost complete repeals 
of the cogeneration and ES Directives combining efficiency aspects throughout 
the energy chain. However, the target obligation under the ES Directive stays in 
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effect throughout 2016 (COM, 2011/109: 15; COM, 2013/938: 3; Geiss, 2013: 
55). The new Directive was adopted in 2012 and instruct Member States to set 
indicative national energy efficiency targets (ec.europa.eu – 5).  
4.2. Assessing relevance 
Following the preceding section mapping out the relevant legislation within the 
three key policy pillars of the Climate and Energy Package, I will now proceed to 
the second part of this analysis in which I aim to assess the relevance of the 
legislation for further study in this project. To do this I begin by defining a set of 
criteria for what can be considered relevant legislation followed by an application 
of those criteria to the legislation mapped out in section 4.1. 
4.2.1. Defining relevance criteria 
In defining relevance criteria, a number of different aspects should be taken into 
consideration, the first of which is what constitutes an emission source, and 
where in the EU they can be found. At a global level 57% of emissions resulted 
from burning fossil fuels in power, transport, industry, and buildings, whereas 
agriculture and land use changes resulted in 41% of emissions in 2000 (Stern, 
2007: 195). If we take a closer look at the EU, the most recent available 
emissions data are from 2012. The emissions sorted by emitting source for the 
years 1990 and 2012 as well as the sectoral share of 2012 emissions can be 
found in the table below. 
Table 4-1. GHG emission source and sinks (EU-28) 
GHG source and sink  Emissions 
in 1990  
Emissions 
in 2012  
Sectoral share 
of emissions in 
2012 
1. Energy  4.325  3.604  79,3% 
2. Industrial processes  462  321  7,1% 
3. Solvent and other product use  17  10  0,2% 
4. Agriculture  617  469  10,3% 
5. Land use, land-use change and forestry  – 258  – 304  N/A 
6. Waste  206  141  3,1% 
7. Other  0  0  0,0% 
Total (with net CO2 emissions/removals)  5.368  4.241  N/A 
Total (without Land use, land use change 
and forestry)  
5.626  4.544  100 
Source: European Environment Agency, 2014: 12 
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When breaking down the European emissions, it is evident that it differs 
significantly from the global scenario. In Europe it seems that land use act as a 
sink rather than a source in the European GHG account, meaning that Europe is 
experiencing reforestation rather than deforestation and additionally that the 
emissions from energy are evidently significantly higher, both of which are 
consistent with Europe being densely populated and highly industrialised. 
As such the key sector for which we should map relevant legislation is first and 
foremost the energy sector. This criterion is met for all the legislation identified in 
the previous section, as both renewable energy- and energy efficiency legislation 
are exclusively energy related, and the majority of the GHG legislation is focused 
on the energy sector as well.  
In surveying the available legislation I have not been able to find legislation with 
emission reduction targets in the other key areas (waste, agriculture, and 
industry) that are not energy related or otherwise included in the mapping study 
above (e.g. emissions from industry and agriculture are included in the burden 
sharing and effort sharing legislation). As a result, the study is delimited to the 
three key policy pillars of the Climate and Energy Package mapped out above. 
In order to further focus the analysis, I have identified a number of other criteria 
relating to the legislation typology:  
Firstly, the legislation should contain commitments for the Member States. If we 
are to assess the effect of EU legislation on Member State action, the legislation 
should contain commitments for the Member States to fulfil.  
Secondly, I will focus the analysis on legislation containing nominal targets, i.e. 
targets for which we can actually attempt to measure goal attainment. As 
previously discussed the study is a top-down comparative analysis, and as such 
I cannot incorporate targets not defined clearly in a way that can be quantified 
and measured.  
Thirdly, there should be some data available by which we can assess goal 
attainment. For some of the most recent directives there may not yet be 
available data on Member State action, and in these instances assessing 
compliance will not be possible.  
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Finally, and most importantly, the legislation should have a focus on reducing 
GHG emissions either directly or indirectly.  
4.2.2. Assessing legislation 
The final step in this analysis is the assessment of the legislations’ relevance for 
further study. The legislation assessed in the chapter has been summarised in 
figure 4-2 below, sorting the surveyed legislation into three time lines, one for 
each policy field. 
Figure 4-2. Legislation overview 
 
Source: Based on chapter 4 
 
As all the legislative acts included in the survey have a focus on reducing GHG 
emissions either directly or indirectly, I will primarily be utilising the three 
additional criteria in assessing the relevance of including legislative acts in the 
subsequent analysis. 
The GHG legislation includes two overall reduction targets, an 8% target in the 
period 2008-2012 and a 20% target in the period 2013-2020 as well as 
subsequent long-term targets for 2030 and 2050. Additionally the policy field 
contains the EU Emission Trading System as well as the supplementary 
legislation in the Climate and Energy Package for the non-Emission Trading 
System sectors, Carbon Capture and Storage, and emission limits for cars.  
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With regards to the Carbon Capture and Storage and emission limits for cars, 
the legislation does not contain readily quantifiable targets for each Member 
State to implement. The third phase of the EU Emission Trading System initiated 
in 2013 as well as the long-term 2030 and 2050 targets, the legislation does not 
contain Member State specific targets and can therefore not be included in the 
study. The commitment on Effort Sharing Decision and the overall 20% 
reduction target for 2020 do have Member State specific commitments, but as 
they have only been initiated in 2013 there is not yet available data to assess 
them by. The initial phase of the EU Emission Trading System was considered a 
pilot programme in which Member States created emission limits for certain 
companies, deeming it less relevant in the following assessment than legislations 
in which the EU has set targets for the Member States. This means that the 
GHG legislation available for further study is the 8% reduction target for 2008-
2012 for which the second EU Emission Trading System-phase was the primary 
measure to reach the target.  
The renewable energy legislation includes the 1997 White Paper, 2001 RES-E 
Directive and 2003 RES-T Directive with indicative targets for 2010, and the 
2009 RE Directive with obligatory targets for 2020. With the exception of the 
1997 White Paper they all contain nominal targets for the different Member 
States and can as a result all be included in the following analysis.  
The energy efficiency legislation includes the three Energy Efficiency Action 
Plans containing a number of overall targets on efficiency improvements as well 
as the more concrete directives covering labelling, energy performance of 
buildings, cogeneration, eco-design, and ES Directive well as the Directive on 
energy efficiency from 2012.  
The Action Plans and their overall targets cannot be included as there are no 
specific targets for the Member States to implement. With regards to the 
labelling, energy performance of buildings, cogeneration, and eco-design 
directives, they do not contain any nominal targets for the Member States to 
implement that we can measure in a top-down quantitative assessment of goal 
attainment. The Energy Efficiency Directive contains an overall target on 20% 
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efficiency improvement by 2020 as well as Member State specific targets. 
However, as it has only been introduced in 2012, there is an inherent lack of 
data on compliance. This leaves the ES Directive which contains a 9% indicative 
efficiency target for Member States to achieve by 2016 that can be included in 
the study. In summary this leads to the inclusion of the following targets in the 
implementation analysis: 
• The 8% GHG reduction target in the period 2008-2012  
• The 21% target for renewable energy sources in electricity in 2010 
• The 5,75% target for renewable energy sources in transport in 2010 
• The 20% target for renewable energy in 2020 
• The 9% energy efficiency target in 2016 
As the EU Emission Trading System is a policy tool aimed at achieving the 
burden sharing target, and the 10% target on renewable energy in 
transportation is a subsidiary of the overall 20% renewable energy by 2020 
target, I have decided to not include them in the following study. I instead focus 
the investigation on the five overall targets, each containing specific targets for 
each Member State to reach. In the following analysis I will assess Member 
States implementation performance for each target. 
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5. Implementation analysis  
The aim of this chapter is to answer the second sub question of the thesis: ‘To 
what extent have Member States implemented the legislation?’  
Examining this relates to the overall research question in the way that failures 
experienced during the implementation process might inhibit the legislations’ 
effect on the greenhouse gas emissions of the EU and its Member States. 
Following the previous analysis, in which I identified 5 legislative acts for further 
study, the purpose of this chapter is to analyse the implementation performance 
for the EU and its Member States with reference to the legislative acts identified 
in the previous chapter as a basis for subsequently assessing their effect on 
greenhouse gas (GHG) reduction and the drivers for differences in Member 
State performance discussed in chapters 6 and 7 respectively. In order to do so, 
this analysis will assess the implementation of the 5 legislative acts in the 
Member States.  
In the following I will conduct three separate analyses of the three 
aforementioned policy tracks on GHG emissions, renewable energy, and energy 
efficiency and for each assess the different relevant aspects of policy 
implementation. Firstly, I will, however, clarify and operationalise these different 
aspects of policy implementation.  
5.1. Implementation typology 
In operationalising the different aspects of implementation under study, we 
should begin by consulting the conceptualisation of implementation from the 
theoretical approach applied in chapter 2. Here a distinction was introduced 
between transposition and goal attainment. Where the act of transposition refers 
to the legal and administrative provisions that are to be adopted by the Member 
States, goal attainment focuses on whether the legal modifications actually 
result in reaching the specified goals. As discussed in chapter 2 this 
corresponds to the difference between policy impact, by which effective 
implementation is assumed if the transposition and application of the directive 
has been complied with, and policy outcome by which effective implementation 
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has a more ambitious connotation looking to whether the intended 
improvements actually occurred (Knill, 2006: 361). In order to study this, I 
examine the EU’s infringement process with the aim of gaining insight into the 
stages that the different Member States have reached for the legislations under 
study on the basis of cases of non-compliance.  
The implementation of EU law is primarily the responsibility of the Member 
States whereas enforcement of EU law falls with the Commission in line with 
Treaty on the Functioning of the European Union (TFEU) articles on infringement 
procedures (TFEU, 2008: art. 4§3, art. 258, 260). In cases where the 
Commission has been made aware of non-compliance they may initiate 
infringement proceedings (TFEU, 2008: art. 105). These proceedings have a 
number of steps which can be subdivided into the administrative proceedings, in 
which the Commission and Member State are the principle actors, and the 
following judicial proceedings in which the European Court of Justice (ECJ) is 
asked to deliver judgement on whether a breach has occurred. The full set of 
steps in the infringements proceedings following TFEU art. 258 are illustrated 
and further clarified in figure 5-1 below in which the different phases of the 
proceedings are highlighted as well.  
Figure 5-1. Infringement proceedings 
 
Source: Damsø (2012:21) based on TFEU (2008: art. 258) & Borissova (2007:10-12) 
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We can distinguish between a number of different types of legislation and 
subsequently different types of breaches applicable to these legislations (TFEU, 
2008: art 249; eui.eu – 1). I will do so where applicable in the specific analyses 
of formal transposition in the following. For the analysis of formal transposition I 
will assess whether infringement procedures have been initiated against the 
Member States, and what stage the procedure has arrived or was concluded at, 
in order to identify Member State performance on transposition of the directives. 
Secondly, as regards goal attainment, effective implementation is focused on 
whether the requirements are actually complied with, i.e. whether the policy 
actually results in the targeted outcome (Knill, 2006: 355, 361). Goal attainment 
relates more specifically to the targets set out in the legislation and is as such 
difficult to discuss in a general fashion. For each of the following analyses I will 
present the target as well as the methodology by which it is measured and 
conduct a quantitative data analysis of goal attainment as specified in chapter 
three. Additionally, many of the directives included in this analysis have formal 
reporting requirements for the Member States and subsequently assessment 
reports published by the Commission in which they discuss progress towards 
the targets. Conducting a document analysis via these sources, I will include the 
Commission assessments in the analysis of Member State goal attainment as 
well.  
In addition to analysing and reporting transposition and goal attainment 
individually, I will discuss the correlation between the two for the relevant 
legislative acts in order to assess whether a lack of timely and proper 
transposition has had an effect on the policy outcome in the Member States. 
In the following I will continue with the study of the three different policy tracks, 
analysing transposition and goal attainment where applicable for each of them.  
5.2. Legislation on the reduction of GHG emissions 
The legislation under study on the reduction of GHG emissions is the Council 
decision on joint fulfilment of the EU commitments to the Kyoto Protocol. Owing 
to the legislation being in form of a decision, the Directive does not contain 
specific transposition requirements and therefore no analysis of formal 
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transposition will be conducted. It does, however, contain reduction targets 
which is why I will assess goal attainment under the burden sharing agreement 
in the following section.   
5.2.1. Goal attainment 
The EU-15 agreed to an overall reduction target of 8% in the period 2008-2012 
compared to 1990 level in the Kyoto Protocol. This target was divided among 
the Member States in the referenced Council decision. The remaining 12 
Member States that joined the Union in 2004 and 2007 had individual reduction 
targets on 6 or 8% (EU, 2013: 9; 2002/358/EC: art. 2, annex II).  
Initially there was little progress towards reaching these targets, leading to the 
conclusion in 2006 that the EU would most likely not accomplish the 2012 
target which according to ECON9 was among the drivers for subsequently 
initiating the 2020 package (ECON, 2007: 3). However, as a result of significant 
reductions in later years, the EU exceeded the 2012 target quite significantly 
(EU, 2013: 9).  
When studying this development more closely, it is evident that the first period 
ranging from 1990 to 1993 was characterised by significant reductions during 
which time the emissions for the EU overall were reduced to 93,1% of the base 
year emissions (by 7%). Subsequently they remained stable for the following 14 
years with a 2007 emission of 92,4% of base year emissions. In the following 
period the emissions fall drastically to a 2012 emission of 82,1% of the base 
year emissions (Annex A, sheet 1).  
The first major reduction coincided with the economic restructuring of the 
Eastern European Countries and the second with the recent financial crisis. In 
the case of the later event, the European Environment Agency has concluded 
that a significant share of the recent reduction in emissions can be attributed to 
the economic recession (EEA, 2014b: 5, 16, 26, 29). What effect EU policies 
has actually had on the observed reductions in GHG emissions is a highly 
relevant topic to discuss, and I will do so in chapter 6 of this thesis with the aim 
of assessing how much the legislation has contributed to the GHG emission !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9 ECON was a consulting firm that has since been acquired by the international consultancy firm 
Poyry (Neurope.eu).  
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reductions.  
I have presented a Member State specific assessment of goal attainment in the 
table below.  
Table 5-1. GHG reductions 1990-2012 
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EU-28A 5.626,3  28.131,5  23.547,5  -4.584,0  -16,3  N/A N/A 
Latvia 25,9  129,5  56,5  -73,0  -56,4  -8,0  -48,4  
Romania 278,2  1.391,0  615,8  -775,2  -55,7  -8,0  -47,7  
Lithuania 49,4  247,0  109,8  -137,2  -55,6  -8,0  -47,6  
Estonia 42,6  213,0  95,3  -117,7  -55,3  -8,0  -47,3  
Bulgaria 132,6  663,0  311,9  -351,1  -53,0  -8,0  -45,0  
Hungary 115,4  577,0  336,0  -241,0  -41,8  -6,0  -35,8  
Slovakia 72,1  360,5  226,5  -134,0  -37,2  -8,0  -29,2  
Poland 563,4  2.817,0  2.006,3  -810,7  -28,8  -6,0  -22,8  
Czech Republic 194,2  971,0  680,1  -290,9  -30,0  -8,0  -22,0  
Sweden 72,2  361,0  305,5  -55,5  -15,4  4,0  -19,4  
Greece 107,0  535,0  598,5  63,5  11,9  25,0  -13,1  
United Kingdom 776,3  3.881,5  2.982,0  -899,5  -23,2  -12,5  -10,7  
France 563,9  2.819,5  2.538,7  -280,8  -10,0  0,0  -10,0  
Portugal 60,1  300,5  361,6  61,1  20,3  27,0  -6,7  
Belgium 145,7  728,5  626,3  -102,2  -14,0  -7,5  -6,5  
Finland 71,0  355,0  338,4  -16,6  -4,7  0,0  -4,7  
EU-15 4.265,5  21.327,5  18.801,2  -2.526,3  -11,8  -8,0  -3,8  
Germany 1.232,4  6.162,0  4.706,6  -1.455,4  -23,6  -21,0  -2,6  
Ireland 55,6  278,0  308,5  30,5  11,0  13,0  -2,0  
Netherlands 213,0  1.065,0  997,1  -67,9  -6,4  -6,0  -0,4  
Italy 516,9  2.584,5  2.476,8  -107,7  -4,2  -6,5  2,3  
Slovenia 20,4  102,0  98,5  -3,5  -3,4  -8,0  4,6  
Denmark 69,3  346,5  294,5  -52,0  -15,0  -21,0  6,0  
Spain 289,8  1.449,0  1.792,0  343,0  23,7  15,0  8,7  
Austria 79,0  395,0  414,7  19,7  5,0  -13,0  18,0  
Luxembourg 13,2  66,0  60,1  -5,9  -9,0  -28,0  19,0  
CyprusA 6,1  30,5  49,8  19,3  63,2  N/A N/A 
MaltaA 2,0  10,0  15,2  5,2  52,1  N/A N/A 
Source: Base year emissions and reduction target from EEA, 2014b: 7. Emissions data from 
Eurostat (env_air_gge). Calculations in Annex A – sheet 1. A: Cyprus, Malta and EU-28 do not 
have Kyoto Protocol targets and therefore do not have applicable base years. 1990 data for 
base year emissions and change between the base year and 2008-2012 has been applied 
instead. 
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The table compares the emissions of Member States to the reduction target set 
out in the Kyoto protocol and the Burden Sharing Agreement. The data in first 
column shows the different Member States’ base year emissions, and the 
second calculates a 5-year average emission based on the base year level. The 
third column summarise the total emissions during the commitment period 
2008-2012 followed by a calculation of the difference between a 5-year average 
emission based on the base year level and emissions during the 2008-2012 
commitment period, i.e. the emission reduction or increase compared to the 
baseline amount. Subsequently I have calculated the change in percentage of 
the 5-year average base year emissions in the fifth column. The sixth column 
contains the reduction target for each Member State, and in the final column I 
calculate the shortfall, i.e. difference between the reduction target and actual 
reduction. In this case, a negative value denotes that the Member State 
exceeded their target reduction whereas a positive value means that they did 
not reach it. The table has been sorted by shortfall from Member States with the 
highest reduction exceeding the target to the Member States with the highest 
shortfall.  
As is evident from the table, the EU-15 exceeded the Kyoto reduction target as 
did most of the Member States. I will further assess the specific performance of 
individual Member States in chapter 7. However, a few key observations should 
be emphasised. The largest contribution to the reduction came from Germany 
and the United Kingdom whose emission reductions accounted for almost 50% 
of the net decrease in GHG emissions. The main reason behind Germany’s 
significant reductions was increasing power production efficiency and economic 
restructuring of the DDR following German reunification. For the United Kingdom 
the reduction was primarily due to the liberalisation of the energy markets and 
fuel switch from oil and coal to gas in electricity production (EEA, 2014b: 8; 
Rayner & Jordan, 2013: 82). On the negative side Spain increased its emissions 
considerably despite a rapid deployment of renewable energy (EEA, 2014b: 8). 
Looking at the table above, only Austria, Luxembourg, Spain, Slovenia, Italy, and 
Denmark had an emission reduction for the commitment period that was lower 
than their individual target under the burden-sharing agreement (for Slovenia the 
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Kyoto target). This should not be taken to mean that they did not comply with 
the target as the agreement allows for the potential use of the Kyoto flexible 
mechanisms by Member States (EEA forum enquiry, Annex 3).  
5.2.2. Summary 
The analysis shows that the EU-15 and most Member States in the EU who had 
a reduction target under the Kyoto Protocol reached and in most cases 
exceeded the target significantly. A few Member States stand out as having not 
reached their individual target whereas other Member States stand out as 
having overachieved their reduction commitment, not least most of the Eastern 
European countries for whom the development is to be expected following the 
economic restructuring in the early 1990s. In the table below I have grouped the 
Member States based on their relative performance. A group of top performers 
who exceeded the target by more than 20%-points, a middle group who 
exceeded their target but by less than 20%, and a group of Member States who 
did not reach their individual target reductions.  
Table 5-2. Member State performance on the GHG target 
Group Member States 
>20% excess of target Latvia, Romania, Lithuania, Estonia, Bulgaria, Hungary, 
Slovakia, Poland and the Czech Republic 
<20% excess of target Sweden, Greece, United Kingdom, France, Portugal, 
Belgium, Finland, Germany, Ireland and the Netherlands 
Shortfall from target Italy, Slovenia, Denmark, Spain, Austria and Luxembourg 
 
I will further assess these Member State specific trends in comparison with the 
other legislative acts and discuss different explanatory frameworks in chapter 7. 
In the following I will proceed with the analysis of legislation on the renewable 
energy.  
5.3. Legislation on promoting renewable energy 
For renewable energy the study includes the three legislative acts containing 
Member State specific targets: The 2001 Directive on Renewable Energy 
Sources in Electricity (RES-E Directive), the 2003 Directive on Renewable Energy 
Sources in Transport (RES-T Directive), and the 2009 Renewable Energy 
Directive (RE Directive). As all three legislations are Directives, they all contain 
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provisions on transposition and hold dates for timely transposition10. Additionally 
they all contain Member State specific targets for which I can assess goal 
attainment. In the following I will commence the study of renewable energy 
legislation by discussing transposition and subsequently assess goal attainment 
for the legislative acts under study.  
5.3.1. Transposition assessment 
According to Commission progress reports, the RES-E and RES-T Directives 
were both subject to transposition problems as is evident from the 2009 
Renewable Energy Progress Report in which the Commission pointed out that 
they had initiated 61 infringement procedures since 2004 for non-compliance 
with the RES-E Directive. 13 of these where against Italy alone, and an 
additional 62 legal proceedings had been initiated since 2005 for non-
compliance with the RES-T Directive (COM, 2009/192:5-7). As the RE Directive 
has since repealed both directives, I have decided to focus the following 
transposition analysis on the later.  
As the transposition deadline for the RE Directive was on December 5th 2010, 
the Directive has at this time for been in effect for 4.5 years. The infringement 
procedures with reference to this Directive can be studied utilising the 
Commissions reports on the application of EU law (COM, 2012/714) and the 
Secretariat-Generals website on which all decisions taken with reference to 
TFEU art. 258 and 260 are published monthly (ec.europa.eu – 7). From these 
sources we can identify the current situation on non-compliance cases with 
reference to the RE Directive.  
Energy as a policy area experienced a very high number of infringement cases in 
2011 (correlating with the transposition date of the RE Directive). By the end of 
2011 the policy area had 148 open cases, making it the fifth-highest ranking 
with regards to the number of cases among the 20 policy areas in the EU (COM, 
2012/714: 49). The transposition of the RE Directive in itself accounted for 27 
out of these 148 open cases.  !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!10!The RES-E directive was to be transposed by October 27, 2003, the RES-T directive by 
December 31, 2004 and the RED directive by December 5, 2010 (2001/77EC: art. 9; 
2003/30/EC: art. 7; 2009/28/EC: art. 27)!
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Infringement proceedings were initiated against all 27 Member States on 
grounds of delayed or incomplete transposition of the RE Directive (COM, 
2012/714: 49), and at this point, almost 5 years after the transposition deadline, 
5 of these cases are still ongoing. Figure 5-1 below illustrates the stage that the 
specific Member States have reached in the infringement procedures with 
reference to RE Directive. The cases that have been concluded are marked by a 
circular ending to the procedure lines alongside the conclusion date of the 
proceedings.  
Figure 5-2. Infringement proceedings with reference to the RE Directive 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Based on recent Commission decisions (ec.europa.eu – 7) cf. Annex 1 
 
The colour code in the figure above refers to differences in the nature of the 
infringement. The turquoise lines identify cases where the breach is specified as 
‘incomplete transposition’, and the orange lines relate to breaches that occurred 
due to ‘delayed transposition’. As is evident in the above figure, most Member 
States went as far as receiving ‘reasoned opinions’ in their infringement 
proceedings, and almost two years went by before the first case reached it 
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conclusion. Considering the very late transposition into national law of the 
directive, one might consider whether this could have affected the goal 
attainment abilities of the Member States. 
5.3.3. Goal attainment 
In the previous chapter, three targets on renewable energy promotion was 
selected for further study in relation to goal attainment: The 2010 target for 
renewable energy sources in electricity (RES-E Directive), the 2010 target for 
renewable energy sources in transport (RES-T Directive), and the 2020 target on 
renewable energy in the gross final energy consumption (RE Directive). These 
targets are summarised in table 5-2 below.  
Table 5-3. Renewable energy targets 
2001 RES-E 
Directive 
A 21% overall share of renewable energy in electricity in 2010, 
defined as a share of the total community electricity consumption 
with different specific targets for the different Member States. 
2003 RES-T 
Directive 
A 5,75% share for renewable energy in transport in 2010, defined 
as a share of all diesel and petrol consumed for transport purposes 
uniformly applied across the Member States  
2010 RE 
Directive 
A 20% overall share of renewable energy for the overall energy 
consumption in 2020, defined as a share of the gross final energy 
consumption, with different specific targets for the different 
Member States. 
The RE Directive includes an additional target on a 10% share of 
renewable energy in transportation by 2020, applied uniformly 
across the Member States. However, as discussed in chapter 4 
this has not been included in the present study. 
Source: 2001/77/EC: art. 3(4); 2003/30/EC: art. 3; 2009/28/EC: art. 1, 3(4). 
 
As shown in the table above we can from here obtain two targets for 2010 and 
one for 2020, one target for the transport sector with uniform targets for all 
Member States, two with differences in the target share and none that share 
denominator and numerator. In the following I will discuss goal attainment for 
these three Directives, based on an analysis of Eurostat data attached in 
electronic annex A. Additionally the Directives under study have a number of 
reporting requirements, resulting in several Commission assessment reports on 
Member State progress that I include in the discussion as well.  
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Directive on Renewable Energy Sources for Electricity (RES-E Directive) 
The RES-E Directive contains an overall target on a 21% share of renewable 
energy in final electricity consumption by 2010 with specific targets for each 
Member State. As the target year for the Directive has passed we can analyse 
actual goal attainment, which I have done in annex A. The data show that 13 
Member States reached their 2010 targets for renewable energy in electricity 
whereas 14 Member States and the EU-27 as a whole missed the target (Annex 
A, sheet 2.3.). A Member State specific account has been included in table 5-4 
below. The table is sorted by shortfall from Member States with the highest 
share exceeding the target to the Member States with the highest shortfall.  
 
Table 5-4. Goal attainment on the RES-E Directive target 
Member State Share Target Shortfall 
Spain 33,1  21,0  -12,1  
Portugal 50,0  39,0  -11,0  
Estonia 10,8  5,1  -5,7  
Germany 16,9  12,5  -4,4  
Bulgaria 15,2  11,0  -4,2  
Denmark 33,1  29,0  -4,1  
Hungary 7,1  3,6  -3,5  
France 14,5  13,2  -1,3  
Romania 34,2  33,0  -1,2  
Belgium 6,8  6,0  -0,8  
Lithuania 7,8  7,0  -0,8  
Czech Republic 8,3  8,0  -0,3  
Netherlands 9,3  9,0  -0,3  
Slovenia 33,1  33,6  0,5  
Poland 7,0  7,5  0,5  
Latvia 48,5  49,3  0,8  
EU-27 19,9  21,0  1,1  
Luxembourg 3,1  5,7  2,6  
Italy 22,2  25,0  2,8  
United Kingdom 6,7  10,0  3,3  
Finland 26,5  31,5  5,0  
Malta 0,0  5,0  5,0  
Cyprus 0,7  6,0  5,3  
Sweden 54,5  60,0  5,5  
Ireland 12,8  20,1  7,3  
Slovakia 20,5  31,0  10,5  
Greece 16,7  29,4  12,7  
Austria 61,4  78,1  16,7  
Source: Based on Eurostat data and target values from the Directive (2001/77/EC: Annex I). All 
values in percentage points and for 2010.  
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Comparing the growth of renewable energy in electricity with a linear 
progression from the base year share to the 2010 target shows an initial 
increasing shortfall between the two, followed by a rapid expansion of 
renewable energy from about 2005 after which the distance between them 
narrows (Annex A, sheet 2.3.). If we take a closer look at the growth rates, the 
turning point for the EU-27 overall was 2006 by which point there are no longer 
any years with negative growth as well as consistently high positive growth rates 
(Annex A, sheet 2.4.).  
This overall development from an initial lack of progress towards significant 
action in the final 5-year period leading up to 2010 is confirmed when looking at 
the Commission assessment report.  
The reports include a Member State specific assessment that develops from a 
26% negative evaluation in 2004 to 44% negative in 2006, 66% negative in 
2009 and 51% negative in 2011, reflecting a growing concern with the 
Commission on the progress made compared to the targets. Contrary the 
improving growth rates are reflected in assessments of recent growth in which 
33% receive a positive assessment in 2009 and 48% do so in 2011 indicating 
significant improvements that were, however, in most cases too late to reach 
the target share (COM, 2004/366; COM, 2006/849; COM, 2009/192; SEC, 
2011/130).  
 
Directive on Renewable Energy Sources in Transport (RES-T Directive) 
The RES-T Directive contains a target share of 5,75% renewable energy in the 
final energy consumption for transportation by 2010, applied uniformly to the 
Member States. The goal attainment for the RES-T Directive by 2010 was 
unimpressive, even more so than that of the RES-E Directive, as only 5 Member 
States had a 2010 share of renewable energy sources in transport exceeding 
the 5,75% target share, resulting in an overall shortfall for EU. A Member State 
specific account has been composed in annex A and inserted in table 5-5 below 
(Annex A, sheet 3.2.). The table is sorted by shortfall from Member States with 
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the highest share exceeding the target to the Member States with the highest 
shortfall.  
Table 5-5. Goal attainment on the RES-T target 
Member State Share Target Shortfall 
Austria 8,60  5,75  -2,85  
Sweden 7,20  5,75  -1,45  
Poland 6,30  5,75  -0,55  
France 6,20  5,75  -0,45  
Germany 6,00  5,75  -0,25  
Portugal 5,60  5,75  0,15  
EU (28 countries) 4,80  5,75  0,95  
Slovakia 4,80  5,75  0,95  
Spain 4,70  5,75  1,05  
Hungary 4,70  5,75  1,05  
Czech Republic 4,60  5,75  1,15  
Italy 4,60  5,75  1,15  
Belgium 4,10  5,75  1,65  
Finland 3,80  5,75  1,95  
Lithuania 3,60  5,75  2,15  
Latvia 3,30  5,75  2,45  
Netherlands 3,10  5,75  2,65  
Romania 3,10  5,75  2,65  
United Kingdom 3,10  5,75  2,65  
Slovenia 2,80  5,75  2,95  
Ireland 2,40  5,75  3,35  
Cyprus 2,00  5,75  3,75  
Luxembourg 2,00  5,75  3,75  
Greece 1,90  5,75  3,85  
Bulgaria 1,00  5,75  4,75  
Denmark 0,90  5,75  4,85  
Estonia 0,20  5,75  5,55  
Malta 0,00  5,75  5,75  
Source: Based on Eurostat data and the uniform target share of 5,75% from the Directive 
(2003/30/EC: art. 3). All values in percentage points and for 2010. It should be noted that the 
table includes all EU-28 Member States, whereas some did not join the Union before 2010, and 
as such did not have this particular target. 
 
In the Commissions assessment reports on Member State specific performance 
on reaching the targets within the RES-T Directive the evaluation changes from 
40% negative in 2006 to 60% negative in 2009, followed by a slight 
improvement to 40% negative in 2011, a significantly higher performance with 
regards to recent growth than overall progress made as was the case for the 
RES-E Directive evaluations (COM, 2006/845; COM, 2009/192; SEC, 
2011/130).   
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Renewable Energy Directive (RE Directive) 
The RE Directive contains a mandatory individually set target for each Member 
State on their target share of renewable energy by 2020 which when pooled are 
consistent with an overall 20% share of renewable energy in the gross final 
energy consumption of the EU (2009/28/EC: art. 3(1)). Additionally the Directive 
includes an indicative trajectory by which Member States must calculate target 
shares of renewable energy for each year leading up to 2020 (2009/28/EC: Art. 
3(2), Annex I(B)). The first indicative target spans for the two-year period 2011-
2012 for which a calculation on goal attainment has been conducted in the table 
below.  
Table 5-6. Goal attainment on the interim targets for the RE Directive 
Member State 
2011-2012 
Interim 
target 
2011  
RE-
share 
2012  
RE-share 
2011-2012 
Average Shortfall 
Sweden 41,64  48,80  51,00  49,90  -8,26  
Estonia 19,40  25,60  25,80  25,70  -6,30  
Austria 25,44  30,80  32,10  31,45  -6,01  
Denmark 19,60  24,00  26,00  25,00  -5,40  
Italy 7,56  12,30  13,50  12,90  -5,34  
Bulgaria 10,72  14,60  16,30  15,45  -4,73  
Lithuania 16,60  20,20  21,70  20,95  -4,35  
Germany 8,24  11,60  12,40  12,00  -3,76  
Greece 8,72  10,90  13,80  12,35  -3,63  
Hungary 6,04  9,10  9,60  9,35  -3,31  
Finland 30,40  32,70  34,30  33,50  -3,10  
Romania 19,04  21,20  22,90  22,05  -3,01  
Spain 10,96  13,20  14,30  13,75  -2,79  
Czech Republic 7,48  9,30  11,20  10,25  -2,77  
Slovak Republic 8,16  10,30  10,40  10,35  -2,19  
Slovenia 17,80  19,40  20,20  19,80  -2,00  
Portugal 22,60  24,50  24,60  24,55  -1,95  
Poland 8,76  10,40  11,00  10,70  -1,94  
Belgium 4,36  5,20  6,80  6,00  -1,64  
Cyprus 4,92  6,00  6,80  6,40  -1,48  
Ireland 5,68  6,60  7,20  6,90  -1,22  
Latvia 34,08  33,50  35,80  34,65  -0,57  
Luxembourg 2,92  2,90  3,10  3,00  -0,08  
United Kingdom 4,04  3,80  4,20  4,00  0,04  
Netherlands 4,72  4,30  4,50  4,40  0,32  
France 12,84  11,30  13,40  12,35  0,49  
Malta 2,00  0,70  1,40  1,05  0,95  
Source: Interim targets calculated in Annex A, sheet 4.3. based on the RE Directive 
(2009/28/EC: Annex I). Data on the 2011 and 2012 share from Eurostat, and calculations in 
average and shortfall from Annex A, sheet 4.4. 
! 58!
 
The table shows the interim target for each Member State in the two-year period 
2011-2012 in the first data column. Subsequently, data on their actual shares of 
renewable energy in 2011 and 2012 as well as a 2011-2012 average have been 
inserted in the following three columns. Finally a shortfall between the average 
share and the interim target has been calculated. The table has been sorted by 
shortfall, starting with the Member States with the highest share exceeding the 
target, descending to the Member States with the largest shortfall. As can be 
seen by the table, the majority of Member States exceeded their interim target, 
some quite considerably, and only four Member States did not reach it, 
indicating a high level of compliance with this initial indicative target. 
5.3.3. Summary 
In summary there has been significant problems attaining to the transposition of 
the three Directives relating to renewable energy, with more than 60 procedures 
initiated in relation with the RES-E and the RES-T Directives and procedures 
launched against all Member States with reference to the RE Directive, for which 
the Commission also pinpoints that transposition has been slower than desirable 
(COM, 2013/175: 13).  Concerning goal attainment the EU did not reach the two 
targets for 2010 due to slow progress in the beginning of these commitment 
periods, but is on track towards the 2020 target. It should be noted concerning 
compliance that the increase in Member States growth rates as well as the 
increasing level of compliance with the interim targets for the RE Directive 
coincide with the introduction of a new obligatory framework replacing the 
indicative framework of the RES-E and RES-T Directives (Euractiv.com – 1), 
somewhat indicating that improved compliance in this case correspondes with 
increased obligation. This has been illustrated in the table below, grouping 
Member States for the three renewable energy directives based on whether they 
reached their targets or not. I have furthermore highlighted countries that exhibit 
consistent positive or negative implementation performance through all 3 
directives by the indicated colour codes.  
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Table 5-7. Comparing goal attainment for directives on renewable energy promotion 
Group RES-E Directive RES-T Directive RE Directive 
Exceeded 
target 
Spain, Portugal, 
Estonia, Germany, 
Bulgaria, Denmark, 
Hungary, France, 
Romania, Belgium, 
Lithuania, Czech 
Republic & the 
Netherlands 
Austria, Sweden, 
Poland, France & 
Germany 
Sweden, Estonia, 
Austria, Denmark, Italy, 
Bulgaria, Lithuania, 
Germany, Greece, 
Hungary, Finland, 
Romania, Spain, Czech 
Republic, Slovak 
Republic, Slovenia, 
Portugal, Poland, 
Belgium, Cyprus, Ireland, 
Latvia, Luxembourg 
Shortfall from 
target 
Slovenia, Poland, 
Latvia, 
Luxembourg, Italy, 
United Kingdom, 
Finland, Malta, 
Cyprus, Sweden, 
Ireland, Slovakia, 
Greece and Austria. 
Portugal, Slovakia, 
Spain, Hungary, 
Czech Republic, Italy, 
Belgium, Finland, 
Lithuania, Latvia, 
Netherlands, 
Romania, United 
Kingdom, Slovenia, 
Ireland, Cyprus, 
Luxembourg, 
Greece, Bulgaria, 
Denmark, Estonia & 
Malta 
United Kingdom, 
Netherlands, France & 
Malta 
 
As is evident from the table there is a significant increase in goal attainment from 
13 and 5 Member States exceeding the targets on the RES-E and RES-T 
Directives respectively to 23 Member States exceeding the first interim target on 
the RE Directive. It should be noted that there are significant deviations between 
high performers, especially on the RES-E and RES-T Directives, indicating 
significant differences in the necessary foundation for or political opinion related 
to the promotion of renewable energy in these two sectors. I will further explore 
this Member State specific application of the Directives in chapter 7. As a final 
point I would like to compare the transposition and goal attainment of the RE 
Directive in order to assess whether a timely and correct transposition has a 
significant bearing on goal attainment. This has been done in the table below. 
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Table 5-8. Comparing transposition and goal attainment on the RE Directive 
Transposition Goal attainment 
Letter of formal 
notice & 
supplementary 
letter of formal 
notice 
Denmark, Germany, 
Latvia, Portugal, 
Romania, Slovakia, 
Sweden, United 
Kingdom 
Sweden, Estonia, 
Austria, Denmark, 
Italy, Bulgaria, 
Lithuania, Germany, 
Greece, Hungary, 
Finland, Romania, 
Spain, Czech 
Republic, Slovakia, 
Slovenia, Portugal, 
Poland, Belgium, 
Cyprus, Ireland, 
Latvia, Luxembourg 
Exceeded target 
Reasoned opinion & 
Referral to court 
Estonia, Austria, 
Italy, Bulgaria, 
Lithuania, Greece, 
Hungary, Finland, 
Spain, Czech 
Republic, Slovenia, 
Poland, Belgium, 
Cyprus, Ireland, 
Luxembourg, 
Netherlands, France 
& Malta 
United Kingdom, 
Netherlands, France 
& Malta 
Shortfall from target 
 
The table lists transposition performance in the two columns on the left and goal 
attainment in the two columns on the right. For transposition the Member States 
have been grouped based on whether they have received a reasoned opinion or 
a referral to court, or whether they ‘simply’ received a letter of formal notice. For 
goal attainment the grouping from the previous table has been reused. I have, in 
the above table, highlighted countries that exhibit consistent positive or negative 
implementation performance through during the transposition process and on 
goal attainment.  
The majority of the group having neither received a reasoned opinion nor a 
referral to court are also among the group exceeding the target. So is, however, 
16 of the Member States who have received at least a reasoned opinion, and 
the United Kingdom having received only a supplementary letter of formal notice 
and having concluded their case by November 2012 are none the less one of 
only four Member States with a shortfall from the 2011-2012 interim target. This 
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points toward concluding that no apparent correlation can be identified between 
the two studied points in the implementation process.  
5.4. Legislation on energy efficiency 
For energy efficiency the analysis includes the Energy Service Directive (ES 
Directive) from 2006 with a target on a 9% increase in energy efficiency by 2016 
for which there are transposition requirements, assessment reports, and goal 
attainment data available (2006/32/EC).  
5.4.1. Transposition assessment !
The ES Directive was to be transposed no later than 17th of May 2008 with the 
exception of some of the provisions on reporting that had an earlier transposition 
deadline due to reporting deadlines before May 2008 (2006/32/EC: art. 18, 14).  
 
5-3. Infringement proceedings with reference to the ES Directive 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Based on recent Commission decisions (ec.europa.eu – 7; COM, 
2009/1648/2:120,121; COM, 2010/538:150,151; COM, 2011/1093:123) cf. Annex 1 
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The Directive was subjected to 24 cases of ‘late transposition’ marked in the 
figure above by countries with orange lines indicating their specific stage in the 
infringement proceedings.  
Of the 24 instigated proceedings, 19 Member States got to the proceeding 
stage of receiving ‘Reasoned opinions’.  Additionally not only has the 
Commission subsequently initiated proceedings against 10 Member States for 
not submitting National Energy Efficiency Action Plans (NEEAP’s), new 
proceedings were also initiated after 3 Member States failed to implement the 
Directive correctly, indicated above with turquoise lines  (COM, 2008/11: 3; 
ec.europa.eu – 7).   
5.4.2. Goal attainment 
The Directive requires Member States to adopt a 9% indicative energy end-use 
savings target in 2016 applied uniformly across the Member States and that 
they determine an intermediate national indicative savings target for 2010 (COM, 
2008/11:4,5; 2006/32/EC: art. 4(1,2)).  
A review of the first NEEAPs reveal that 5 Member States adopted savings 
targets that go beyond the minimum indicative target of 9%, and that several 
Member States intend to achieve higher targets without engaging in higher 
formal commitments (COM, 2008/11: 5-6). The overall conclusion is that 
Member States note that they will comply with the provisions in the Directive, 
but fail to clearly describe how, indicating a gap between the political 
commitment and measures planned or adopted (COM, 2008/11: 7,11).  
According to the second assessment report, the quality of the second set of 
reports is significantly higher than that of the first which is also reflected in the 
expected energy savings: Declared energy savings by the Member States in 
2010 were almost 35% higher than the sum of intermediary targets, and 
forecasted savings in 2016 were similarly well in excess of the indicative 9% 
target (COM, 2013/938: 3-4). The 2013 assessment report contained a Member 
State specific review of 2010 targets and declared final energy savings as well 
as a 2016 forecast on expected energy savings which has been combined with 
the 2016 targets in the table below. 
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Table 5-9. Assessment Goal attainment under the ES Directive 
Member State 2010 
interim 
targets 
2010 
achieved 
goals 
2016 
target 
2016 target 
forecast 
Shortfall 
2016 
Germany 6,10% 9,00% 9,00% 17,10% -8,1 % 
Spain 3,00% 6,50% 11,00% 18,10% -7,1 % 
Bulgaria 3,00% 4,40% 9,00% 15,30% -6,3 % 
Sweden 6,30% 9,00% 9,00% 14,60% -5,6 % 
Slovenia 2,50% 2,50% 9,00% 14,50% -5,5 % 
Luxembourg 2,70% 7,60% 9,00% 14,10% -5,1 % 
The United Kingdom 9,00% 6,60% 9,00% 13,70% -4,7 % 
France 3,80% 3,90% 9,00% 13,50% -4,5 % 
The Netherlands 2,00% 4,70% 9,00% 13,10% -4,1 % 
Ireland 4,50% 4,20% 9,00% 12,60% -3,6 % 
Finland 3,00% 6,10% 9,00% 12,50% -3,5 % 
Belgium 3,00% 4,90% N/A 11,40% -2,4 % 
Portugal 1,90% 3,60% 9,80% 12,20% -2,4 % 
Poland 2,00% 5,90% 9,00% 11,30% -2,3 % 
Cyprus 3,30% 3,60% 10,00% 10,40% -0,4 % 
Italy 2,70% 3,60% 9,60% 9,60% 0,0 % 
Greece 2,80% 5,10% 9,00% 9,00% 0,0 % 
Hungary 1,00% 1,90% 9,00% 9,00% 0,0 % 
Latvia 0,20% 8,80% 9,00% 9,00% 0,0 % 
Malta 3,00% 3,80% 9,00% 9,00% 0,0 % 
Slovakia 3,00% 9,00% 9,00% 9,00% 0,0 % 
Austria 2,00% 5,50% 9,00% 8,80% 0,2 % 
Denmark 3,00% 4,40% N/A 8,60% 0,4 % 
Czech Republic 1,80% 2,70% 9,00% 8,20% 0,8 % 
Estonia 2,30% 3,00% 9,00% 8,10% 0,9 % 
Lithuania 1,50% 1,80% 11,00% 9,40% 1,6 % 
Romania 3,00% 7,10% 13,50% 9,00% 4,5 % 
Source: COM (2013/938: 5-6) SWD (2013/541: 80); SEC (2009/889: 10-11). For Belgium and 
Denmark the 2016 target is not applicable, and the reference value of 9% has been used to 
calculate shortfall instead. 
 
All data in the table above are in percentage of reference consumption. The first 
two data columns contain the 2010 target and declared percentage of achieved 
savings. The following two data columns contain similar data for 2016 whereas 
the final column contains a calculated shortfall between the 2016 forecast and 
2016 target. The table has been sorted based on expected shortfall.  
As can be seen by studying the table, only Ireland and the United Kingdom did 
not reach a declared energy savings level equal to or higher than their 
intermediate targets, and only Austria, the Czech Republic, Estonia, Lithuania, 
and Romania do not have a 2016 forecast equal to or higher than their 2016 
targets from the first NEEAP, and Denmark has a shortfall compared to the 9% 
reference value. Additionally Sweden and Germany had already reached their 
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2016 target by 2010, and only four Member States (Austria, Denmark, Czech 
Republic, and Estonia) do not forecast a 2016 level of energy savings exceeding 
the reference value of 9%. This indicates an overall high level of compliance, but 
it should be taken into account that the Commission in their reports point to a 
lack of methodological consistency and indicate that the declared and 
forecasted savings are higher than other indicators of energy efficiency (COM, 
2013/938: 6; SWD, 2013/541: 81, 95-96). However, even if this is taken into 
account, the second NEEAPs exhibit a significantly higher quality and declare an 
impressive level of end-use energy savings.  
The lack of methodological clarity and consistency is clear in the provisions on 
the calculation of the ES Directive targets. In annex I of the Directive it states that 
the 9% target should be measured as a share of the 5-year average final inland 
energy consumption for the most recent five-year period previous to the 
implementation of the Directive for which data are available (2006/32/EC: Annex 
I). This is a very unclear baseline definition which is compounded by the target 
being indicative, and by the fact that the savings achieved do not demand an 
actual reduction of the final energy consumption but instead documentation for 
savings compared to an alternate reference consumption (2006/32/EC: Annex 
III). I conducted an analysis utilising the period 2001-2005 as the base year 
period, calculating a 9% share of the final energy consumption in this period and 
assessing the realised savings in 2012 as reductions in the overall final energy 
consumption (Annex A, sheet 5). This provided a significantly different result than 
the table above, pointing to difficulties in confirming Member State progress due 
to lack of relevant data.  
5.4.3. Summary  
In summary the implementation of the ES Directive has shown a somewhat 
similar trend to the implementation of the Directives on renewable energy. From 
an inconsistent and unambitious level of progress from the Member States in 
the first reporting period, the second reporting period indicates a significant 
increase in quality and energy saving initiatives. A large number of Member 
States still have fragmented strategies, but most have reached their interim 
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targets in 2010 and following the forecasted savings, all but five Member States 
expect to reach their 2016 targets. I will further discuss the Member States 
specific performance with the performance under the other legislative 
frameworks and the theoretical framework in chapter 7. However, I would like to 
briefly compare Member States performance with regards to transposition and 
goal attainment for the ES  Directive. This has been done in the table below. 
Table 5-10. Comparing transposition and goal attainment on the ES Directive 
Transposition Goal attainment 
Letter of formal notice 
& supplementary 
letter of formal notice 
Denmark, Estonia, 
Spain, France, Italy, 
Malta, Austria & 
Poland 
Germany, Spain, 
Bulgaria, Sweden, 
Slovenia, 
Luxembourg, United 
Kingdom, France, The 
Netherlands, Ireland, 
Finland, Belgium, 
Portugal, Poland, 
Cyprus, Italy, Greece, 
Hungary, Latvia, 
Malta & Slovakia 
Exceeded target 
Reasoned opinion & 
Referral to court 
Germany, Bulgaria, 
Sweden, Slovenia, 
Luxembourg, United 
Kingdom, The 
Netherlands, Ireland, 
Finland, Belgium, 
Portugal, Cyprus,  
Greece, Hungary, 
Latvia, Slovakia, 
Czech Republic, 
Lithuania & Romania 
Austria, Denmark, 
Czech Republic, 
Estonia, Lithuania & 
Romania 
Shortfall from target 
 
The table lists transposition performance in the two columns on the left and goal 
attainment in the two columns on the right. As in the previous tables, I have 
highlighted countries that exhibit consistent positive or negative implementation 
performance under transposition and goal attainment.  
No significant correlation is evident in the case of the ES Directive either, as 
Denmark, Estonia, and Austria are among the small group of Member States 
having received no reasoned opinion and simultaneously among the small group 
of Member States who have an expected shortfall from the 2016 target.  
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5.5. Summary 
As a final step in this chapter I can move onto answer the sub question: To what 
extent have Member States implemented the legislation? The transposition of 
the legislative acts under study has generally been slow and marked by a 
significant number of infringement cases, leading to the conclusion that the 
legislation has not been implemented timely, correctly, and without significant 
enforcement activity by the Commission. Wihen assessing goal attainment, 
however, the conclusion is more compounded. For the GHG emission 
reductions target the Member States and EU as a whole exceeded the target 
and is well underway to reaching the 2020 target already. For the ES Directive 
target most Member States have exceeded their intermediary 2010 targets and 
are according to forecasted 2016 savings generally in route towards reaching 
the final targets in the ES Directive. For renewable energy the picture is a bit 
more complex. Following a general implementation deficit for the RES-E and 
RES-T Directives, Member States seem to be on track towards reaching the 
2020 targets of the RE Directive. Additionally the analysis comparing 
transposition and goal attainment can point to no apparent correlation between 
correct and timely transposition of a directive and effective goal attainment, 
indicating that other aspects must be the key driver of Member State 
performance. In the following chapter I will move on to assess the contribution 
made by the legislation to reducing GHG emissions before finally in chapter 7 
assessing and discussing the Member State specific performance and the 
factors shaping it.  
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6. Greenhouse Gas Analysis  
This chapter is tasked with answering the third sub question of the thesis: ‘How 
much has the legislation contributed to GHG emission reductions?’ In order to 
do so, this analysis will first assess the overall greenhouse gas (GHG) emission 
reduction in the EU within the time period for which these legislative acts have 
been in effect. Subsequently, I will go on to assess the possible contribution 
from these different legislative tracks. In chapter 6 the focus is on the emission 
reduction effects for the EU overall and as such not on the effect in the different 
Member States.  
6.1. Development in GHG emissions 
As a first step in this analysis, we should start by charting the development of 
GHG emissions to assess by what magnitude emissions have decreased. As 
discussed briefly in the previous chapter, the GHG emissions of the EU have 
decreased significantly since 1990. In a recent report, the European 
Environment Agency (EEA) determines that the total GHG emissions of the EU-
28 have decreased by 1.082 million tonnes (Mt), or 19,2%, in the period 1990 to 
2012 and by 15,1% for the EU-15 in the same time period (EEA, 2014b: 2). The 
development trend for GHG emissions for the EU-28 has been illustrated in 
figure 6-1 below.  
Figure 6-1. EU-28 GHG emissions (1990-2012) 
!
Source: See Annex B, sheet 1. Based on Eurostat data (env_air_gge). 
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A significant emission reduction is evident from the trend depicted in figure 6-1, 
resulting in the key task in the remaining part of this analysis being to assess the 
different drivers of this reduction. In doing so I will first attempt to decompose 
the emission reduction to identify the driving forces.  
6.2. Decomposition analysis 
One way of breaking down the changes in GHG emissions is via decomposing 
the development depicted in figure 6-1, using the so-called Kaya identity in 
which the changes in GHG emissions from energy (which is by far the largest 
contributor (EEA; 2014: 12)) can be broken down into changes in a number of 
related functions such as population, gross domestic product (GDP)/capita, the 
energy intensity of GDP, and the carbon intensity of energy production11 (Stern, 
2007: 202f). In a recent study the EEA has applied an extended Kaya identity in 
assessing the decrease in European GHG emissions from 1990 to 2012 (EEA, 
2014b: 33,44). The study points to the key factors behind the change being a 
lower final energy intensity resulting from less final energy consumption pr. unit 
of GDP, e.g. through energy savings by end users; a lower carbon intensity of 
fuels (through switching from coal to natural gas) improved energy 
transformation efficiency and a higher contribution by non-carbon fuels through 
the expansion of renewable energy (EEA, 2014b: 3, 16, 26ff). They conclude 
that the switch to less carbon intensive fuels, mainly renewables and natural 
gas, has resulted in a 16% improvement in the carbon intensity of the EU energy 
sector over the past 22 years (EEA, 2014b: 4). In this regard the role of the 
switch to natural gas, in particularly for the United Kingdom, has been identified 
as a major contributor to the reduction of GHG emissions (Rayner & Jordan, 
2013: 82). Additionally they conclude that two factors have had a negative 
impact on emissions: 1) The EU population increase and 2) the higher GDP pr. 
capita with a net increase of 36% between 1990 and 2012 (EEA, 2014b: 27). If 
we take a closer look at the most recent time periods, the most relevant factors 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11 The Classic Kaya identity formula reads as follows: Emissions = Output (population * 
GDP/capita) * energy/GDP * carbon/energy (Stern, 2008: 203). 
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in 2005-2008 were the lower final energy intensity, the higher GDP per capita, 
and the larger contribution from non-carbon fuels to the fuel mix. For the 
subsequent period 2008-2012, the lower final energy intensity, higher 
contribution from renewables, and lower GDP per capita were the most relevant 
factors (EEA, 2014b: 28f). Additionally it should be noted that nuclear power 
production has decreased since 2005 so the increase in the contribution from 
non-carbon fuels is entirely from renewable energy (EEA, 2014b: 29). In 
summary energy savings, the expansion of renewable energy, and the changes 
in GDP are the main factors shaping EU emissions in the time period under 
study, pointing to changes in the economy and the energy mix as the main 
drivers of change.  
Taking a close look at the effect of GDP, EEA concludes that emissions where 
decreasing during 2005-2008 and during 2008-2012, showing that emissions 
can decrease with a growing economy. This is confirmed by the fact that 
emissions per GDP decreased substantially not only during the entire 22-year 
period but in the past 7 years since 2005 as well. The EEA find a positive 
relationship between GDP and GHG emissions, assigning about one third of the 
change in total emissions in the time period to be explained by changes in GDP 
(positive and negative) (EEA, 2014b: 4-5, 10). The relationship is generally 
stronger in times of recession, indicating that a significant share of the recent 
decrease from 2008-2012 is a result of the economic recession (EEA, 2014b: 5, 
16, 26, 29). This is also true for the large reduction in the early part of the 1990s 
for which Kerr points out that the climate targets can be largely met as a 
fortuitous by-product of among others the collapse of heavy industry in the 
former East Germany (cited in Rayner & Jordan, 2013: 82). None the less the 
results also suggest that the combined effects of other factors and policies have 
played at least as important a role as GDP has in relation to GHG emission 
reductions (EEA, 2014b: 5, 16, 26, 29).  
Additionally it should be mentioned that the impact of the financial crisis on the 
development in GHG emissions is not as straightforward as the above analysis 
indicates. Alongside an overall reduction in the economic activity and associated 
emissions, the crisis has resulted in diminishing support for the promotion of 
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renewable energy as well as additional excess supply of emission allowances in 
the EU Emission Trading System as the cap was based on the pre-crisis 
emission levels (Geiss, 2013: 53, 59f).  
In summary the decomposition analysis by the EEA suggests that alongside 
changes in GDP, energy savings and the expansion of renewable energy have 
played a significant role in reducing the GHG emissions of the EU. This points to 
the relevance of the fields under study but does not help us in clarifying the 
contribution by the specific policies. In attempting to arrive at a somewhat closer 
estimate, I will attempt to assess the specific policy contributions in the 
following.  
6.3. Policy contributions 
Determining the relative contribution of a specific policy is a complicated task 
and by no means a concise science. From a scientific point of view, the 
challenge relates to the assessment of causality. As discussed in chapter 3, 
determining whether a correlation between two variables indicates a causal 
relationship (whether one causes the other) requires co-variation, that the 
explanatory variable precedes the dependent one temporally, and that there is a 
theoretical explanation of the relationship making causality plausible (Andersen, 
2010: 95). All of this should be possible to assess. However, theoretically 
determining a causal link also requires that there are no extraneous variables 
interfering in the relationship which in a social science setting is an almost 
impossible condition to fulfil (Andersen, 2010: 95). Within the field of European 
climate and energy policy, one challenge is that the Member States’ own 
policies are additional to EU policies and distinguishing the effects from each is 
not always possible. Changes in political opinion or change of government can 
lead to policy changes in the different Member States which results in overall 
changes to the GHG emissions of the EU. Additionally the mainstreaming of 
environmental concerns into other policy fields makes it difficult to quantify the 
individual effects of each policy because of confounding effects (EEA; 2014b: 
16). With regards to the 2009 Climate and Energy Package, the goal of being 
mutually-reinforcing was part of the basic design so that the renewable energy-  
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and GHG policy tracks are implemented in a way so that they are mutually 
supportive (SEC, 2008/85/3: 2; SEC, 2008/85 vol. II: 19, 34). Some authors, 
however, point to the opposite being true in that the promotion of renewable 
energy will lead to GHG emission reductions and subsequently price reductions 
in the EU Emission Trading System, concluding that policies on the promotion of 
renewable energy may in fact reduce the efficiency of the emissions trading 
system (Ragwitz et al., 2006: 7; Rathmann, 2007: 342f, 348). As such 
determining a specific contribution from each policy may be difficult as they will 
have overlapping and interacting effects internally as well as interact with other 
national and European policies. Nonetheless, I have attempted to quantify the 
effects of the policies taking the abovementioned reservations in mind. 
 
Regarding the GHG reduction policies, one important finding in the EEA 
decomposition analysis was that the sectors regulated by the EU Emission 
trading System contributed more to the overall emission reduction in the period 
2008-2012 than the non trading sectors. The opposite situation occurred in the 
preceding period from 2005, pointing to the EU Emission Trading System not 
functioning properly in the first trading phase whereas a cap for the second 
trading phase was significantly more stringent (EEA, 2014b: 14). This indicates 
that the EU Emission Trading System had an effect on emissions. Others, 
however, conclude that the EU Emission Trading System has had almost no 
impact on emissions despite a total cost of almost 230 billion euro (Geiss, 2013: 
59). If we turn our attention to the burden-sharing agreement one method of 
quantifying the effect could be to quantify what an 8% reduction of base year 
emissions amounts to for the four-year commitment period 2008-2012. Utilising 
data from table 5-1, we can calculate the annual reduction obligation for the 25 
Member States with Kyoto targets compared to the base year emissions. The 
EU-25 must reduce their emissions with 442 million tonnes of CO2-eq below 
base year levels in all the commitment period years. If these are added together 
the burden-sharing agreement ensures a total reduction of 1.768,5 million 
tonnes of CO2-eq below base year levels for the entire four-year period. As 
mentioned the EU significantly exceeded the target reduction for the 
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commitment period, and whether the reduction can actually be credited to the 
burden-sharing agreement is not easily resolved. However, the agreement will 
undoubtedly have contributed to the development of the other targets as well as 
policy tools such as the EU Emission Trading System utilised to reach the Kyoto 
target which means that at least a share of the reduction should be credited to 
the 2002 burden sharing agreement on the Kyoto targets.  
 
In relation to the policies on the promotion on renewable energy, the EEA report 
points to a significant increase in the contribution from renewables to the 
reduction of GHG emissions in the period 2008-2012 when compared to 2005-
2008 (EEA, 2014b: 29). This confirms the conclusion from the previous analysis, 
that the expansion rate of renewable energy has increased significantly since the 
introduction of the new Renewable Energy Directive (RE Directive) indicating that 
the mandatory framework is better suited at promoting renewable energy than 
the preceding indicative framework. Quantifying the GHG reduction effect of the 
different renewable energy frameworks could be done by calculating the 
increase in renewable energy production for the different policy fields and 
subsequently calculating how large a GHG emission each unit of renewable 
energy could be said to supplant. Looking first at the Directive on renewable 
Energy Sources for Electricity (RES-E Directive), the share of renewable energy 
in final energy consumption for electricity increased with 167 TWh in the period 
from 2004 (the base year for the new Member States following the eastern 
expansion) to 2010. Utilising a standard emission factor for the European 
electricity grid, this resulted in an emission reduction of 76,9 Mt CO2-eq (Annex 
B – sheet 2, COMO, 2010: 460). Subsequently looking to the Directive on 
Renewable Energy Sources for Transport (RES-T Directive), a similar calculation 
points to an emission reduction of 35,5 Mt CO2-eq (Annex B – sheet 2). As the 
use of electricity for transportation purposes is fairly limited these numbers are 
somewhat additional, meaning that the indicative renewable energy framework 
resulted in a total annual reduction of 112,4 Mt CO2-eq. Looking subsequently 
to the RE Directive, the Member States’ National Renewable Energy Action 
Plans contain data on the current as well as expected 2020 gross final energy 
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consumption in the Member States. Using data on the current and targeted 
share of renewable energy and emissions data for the energy sector as a whole, 
we can estimate that the RE Directive will result in an annual emission reduction 
of 324,6 Mt CO2-eq if implemented fully in 2020 (Annex B – sheet 2; Beurskens 
et al., 2011: 42-43, 46-49). Naturally there are a number of reservations with 
making these crude calculations. Firstly that the emission factors or carbon 
intensity factors utilised are calculated as a mean average of the total annual 
energy production in the EU-28 within the sector in question which includes 
current renewable energy production. As additional renewable energy seldom 
displaces existing renewable energy production this is misleading pointing to the 
factor actually being higher. Conversely there is some electricity consumption in 
transportation (for trains etc.) which means that simply adding thee numbers 
together may overestimate the mitigation effect, and finally as there is no official 
carbon intensity factor for the gross final energy consumption12 I have utilised 
the overall GHG emissions from energy in the EU which might also lead to an 
overestimate of the mitigation effect.  
 
Finally, concerning the energy efficiency legislation, the Commission has made 
the task somewhat easier than for the preceding two frameworks. In a 2008 
evaluation report in the implementation of the Energy Service Directive (ES 
Directive) the Commission calculates the CO2-benefits from the achievement of 
the savings target set by the ES Directive (COM, 2008/11: 2). The calculation 
assumes that Member States use 9% less of the current final energy 
consumption in 2016 compared to what they would do under business-as-
usual. Assuming an unchanged fuel-mix, this amounts to 275 Mt CO2-eq for the 
EU-27 by 2016 (COM, 2008/11: 13). If this savings rate is then subsequently 
forecasted to 2020 the resulting reduction effect would be 393 Mt CO2-eq in 
2020 (COM, 2008/11: 13).  
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
12 As can be seen in Annex 3 & 4 I have corresponded with both the EEA and Eurostat, and 
neither have been able to supply a useful factor at the time of writing, why this secondary 
approach has been utilised.  
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6.4. Summary 
The purpose of this chapter has been to assess the contribution of the 
legislation under study to reducing GHG emissions. A study from the European 
Environment Agency shows that the GHG emissions of the EU-27 have 
decreased by 19,2% in the period 1990-2012, and through the decomposition 
analysis they find that the main factors in recent years have been reductions in 
energy intensity (energy savings), larger contribution from non-carbon fuels 
(renewable energy), and changes in GDP, leading to the conclusion that change 
in the fields under study has been a main contributor to the emission reductions. 
Additionally the study points specifically to changes for the sectors affected by 
the EU Emission Trading System and the RE Directive from the time it came into 
effect, indicating a measurable effect of those policies.  
Subsequently I have attempted to quantify the specific effects of the policies 
under study. This study shows a reduction from the Burden Sharing Agreement 
of 442 Mt of CO2-eq in 2012, a reduction from the ES Directive initiatives of 275 
Mt of CO2-eq by 2016, and estimated effects from the RE legislation of 112,4 Mt 
CO2-eq annually from the indicative frameworks and 324,6 Mt CO2-eq annually 
in 2020 if the RE Directive is implemented as intended by the Member States.  
Naturally there are some reservations with regards to quantifying the effects of 
specific policies. First of all, the compounding effect that a number of different 
EU policies affect the same behaviour cannot be disregarded. This includes 
internal effects in the study where the five legislative acts under study affect the 
same behaviour and include some of the same savings as well as external 
effects with other policies such as the internal market regulations and overall 
trends such as the financial crisis, the economic restructuring in eastern Europe, 
and changes in the relative prices of fuels. Additionally policy changes in the 
Member States may affect the development where a change of government can 
lead to a significant increase or reduction in the growth rate of renewable 
energy. However, looking at the EU-28 overall I believe that this effect is largely 
marginal, and that the shared influences have a more significant bearing on the 
development. One additional aspect not yet discussed is the issue of carbon 
leakage. Carbon leakage is a term used to describe a situation in which 
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businesses transfer production to other countries for reasons of costs related to 
climate policies (ec.europa.eu – 9). In this case the EU would experience an 
observable reduction in GHG emissions, however, not as a result of 
corresponding reduction in global emissions, but simply through a spatial 
displacement moving the emitting sources outside the regulated area. This is a 
serious issue as it threatens to undermine the European climate policies as well 
as lead to the outsourcing of industry production. The Commission is, however, 
addressing it, and I believe that an assessment of carbon leakage is outside the 
scope of this thesis (ec.europa.eu – 9).  
In conclusion these emission reduction effects cannot be added together nor 
are they exact by any means, but they do indicate a significant contribution from 
the EU policies under study to the sustainable transformation of the European 
energy system. In the following analysis I will further assess the relative 
implementation performance of the different Member States with regards to the 
different policy tracks under study.  
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7. Performance Analysis 
The aim of this chapter is to answer the fourth and final sub question of the 
thesis and explain differences in implementation performance. An understanding 
of the factors that affect differing implementation performance is important in 
understanding how the EU climate and energy policy can affect the greenhouse 
gas (GHG) emissions of its Member States. In the following, I will first summarise 
and compare the Member States’ implementation performance in relation to the 
different legislative tracks. Subsequently I will include Börzel’s multi-layer 
perspective outlined in chapter 2 and discuss the differing performance of 
Member States with regards to the three legislative tracks using the multi-layer 
perspective as an explanatory framework. Finally I will discuss the explanatory 
value and assess the possible contribution from other factors in explaining 
implementation performance.  
7.1. Comparing performance under different legislative tracks 
I will commence by comparing the implementation performance of Member 
States under the three different legislative tracks reviewed in this thesis: The 
GHG reduction commitment, renewable energy, and energy efficiency 
legislation. In an attempt to simplify the comparison I have summarised the 
relative performance of the Member States in table 7-1 on the following page. In 
this table the shortfall for each Member State on each of the targets under study 
in percentage points have been summarised, and the Member States have been 
ranked from lowest to highest shortfall (from best to worst implementation 
performance), based on the analysis conducted in chapter 5 of this thesis. For 
the GHG target the shortfall has been calculated for the commitment period 
2008-2012, for the Directive on Renewable Sources for Electricity and the 
Directive on Renewable Sources for Transport (RES-T) the shortfall is for the 
2010 targets, for the Renewable Energy Directive (RE Directive) the shortfall is 
for the 2011-2012 interim target, and for the Energy Service Directive (ES 
Directive) the shortfall is for the 2016 target based on forecasted savings by the  
Member States. 
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As evident in the table and discussed in chapter 5, there is a significant 
difference in implementation performance under the different legislative acts. 
Whereas all but six Member States reach their domestic reduction target for the 
burden-sharing agreement (not even including the possible use of Kyoto flexible 
mechanisms), and all but three Member States reach or exceed their first interim 
target for the RE Directive, only about half the Member States reached the RES-
E Directive target, and only five Member States reached the RES-T Directive 
target. One important observation is the increasing implementation performance 
for the renewable energy policy field where the low performance on 
implementing the indicative directives (i.e. the RES-E and RES-T Directives) has 
been exchanged for a higher level of compliance for the new obligatory 
framework (the RE Directive). Additionally it is important to note that there is a 
significant difference in which Member States are high performers for the 
different legislative acts. Even within the group of directives targeted renewable 
energy, there are large differences between the high performing Member States 
of the three. In the following I would like to analyse the implementation 
performance for the policy tracks above using the multi-layer perspective.  
7.2. Assessing implementation with the Multi-Layer Perspective 
In chapter 2 of this thesis I introduced the multi-layer perspective as the main 
analytical framework in this study. The multi-layer framework distinguishes 
between three different Member State strategies for responding to 
Europeanisation pressure: pace-setting, foot dragging, and fence-sitting (Börzel, 
2005: 163). A number of different aspects are said to shape the Member States 
choice of strategy, policy preferences and action capacity being by far the most 
important; both of which have a high correlation with the level of economic 
development (Börzel, 2005: 165,174). The EU-15 Member States are assigned 
to the three different groups whereas the newer Member States are not 
assigned an expected strategy in the literature. In the table below the Member 
States are sorted by gross domestic product (GDP)/capita in purchasing power 
parity by 2013 (Annex C, sheet 2). In the outer column the Europeanisation 
strategy has been indicated for the Member States assigned a strategy by 
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Börzel. Pace-setters have been marked in green, fence-sitters in black, and 
foot-draggers in red to increase clarity. 
Table 7-2. Member State GDP/capita and Europeanization strategies in the Multi-
Layer Perspective 
Member State 2013 GDP/capita Strategy 
Luxembourg 264 Fence-sitting 
Austria 129 Pace-setting 
Netherlands 127 Pace-setting 
Sweden 127 Pace-setting 
Ireland 126 Fence-sitting 
Denmark 125 Pace-setting 
Germany 124 Pace-setting 
Belgium 119 Fence-sitting 
Finland 112 Pace-setting 
France 108 Fence-sitting 
United Kingdom 106 Fence-sitting 
Italy 98 Fence-sitting 
Spain 95 Foot-dragging 
Malta 87  
Cyprus 86  
Slovenia 83  
Czech Republic 80  
Slovakia 76  
Greece 75 Foot-dragging 
Portugal 75 Foot-dragging 
Lithuania 74  
Estonia 72  
Poland 68  
Latvia 67  
Hungary 67  
Romania 54  
Bulgaria 47  
Source: Annex C, sheet 2. GDP/capita in PPS data from Eurostat (index, Eu-28=100).  
 
As can be seen from the table there is a correlation between GDP/capita and 
the choice of strategy assigned by Börzel, however not a perfect pattern. Three 
fence-sitters can be found among the pace-setters in the top of the table, most 
notably Luxembourg with by far the highest GDP/capita of all Member States. All 
the ‘new’ Member States have a GDP/capita equal to or lower than the foot-
dragging nations, and as Börzel points to the level of economic development 
being the main defining factor with regards to choice of strategy, assigning them 
to the foot-dragging group would be the simple assumption (Börzel, 2005: 165, 
176). However, VanDeever & Carmin argue that we should be sceptic of this 
assumption as Central and Eastern European Countries have very diverse and 
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varied interest and are not without environmental concern in their societies 
which indicates that the expectation of them forming a coherent bloc may not 
be realistic (2005:279, 286f). Additionally Treib concludes that several studies 
point to an exceptional transposition performance among the new Member 
States which could indicate that the CEEC bloc is outperforming the older 
Member States (Treib, 2014: 28). However, the good transposition record could 
be a result of the serious shortcomings in the law enforcement of the CEEC that 
would make it easier to agree to certain legal reforms as their actual impact may 
be softened by a lax application (Treib, 2014: 28). As they are not assigned a 
strategy in the theoretical framework and as the framework is clearly based on a 
more complicated matrix than simple GDP/capita (as in the case of 
Luxembourg), I have decided not to assign them an expected strategy and 
instead assess their goal attainment performance and based on that discuss 
their grouping. In the following I will assess whether the Member States of the 
three groups perform as can be expected on the implementation of the 
legislative acts and subsequently assess the performance of the CEEC group.   
7.2.1. Pace-setters 
In simplifying the assessment I have grouped the Member States in table 7-1 
into the highest, middle, and lowest performing third of the Member States for 
each legislative act, corresponding with the three groups of the multi-layer 
framework. Subsequently I have summarised the performance of the pace-
setting group in table 7-3 below.  
Table 7-3. Pace-setters implementation performance 
Tier GHG Target RES-E 
Directive 
RES-T 
Directive 
RE Directive ES Directive 
Highest  Denmark 
Germany 
Austria 
Sweden 
Germany 
Austria 
Sweden 
Denmark 
Germany 
Netherlands 
Sweden 
Germany 
Middle Sweden 
Germany 
Finland 
Netherlands Finland 
Netherlands 
Finland Finland 
Lowest Austria 
Netherlands 
Denmark 
Austria 
Sweden 
Finland 
Denmark Netherlands Austria 
Denmark 
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As can be seen from the table, the pace-setters performance on implementing 
the Directive may exhibit a slight predominance towards the top groupings, but 
not nearly as evident as could be expected. The relatively low performance on 
the GHG target is somewhat based on the exceedingly high performance from 
the CEEC group due to the collapse of heavy industry in the wake of economic 
restructuring in the early 1990s. As the top group consisted exclusively of these 
nations overshooting the target reduction by 20-50%-point, this can hardly be a 
sound basis to refute the theory. However, the performance on the remaining 
targets does not provide a compelling case. With relaion to the renewable 
energy targets two pace-setting Member States are in the top-performing group 
on the RES-E Directive target, three for the RES-T Directive target, and four for 
the RE Directive target. For the ES Directive target three Member States are in 
the top-performing third, one is in the middle, and two Member States are 
among the lowest performing third.  
Within the group of pace-setters Germany is by far the most consistently high 
performing Member States, being in the top-performing group for four out of five 
legislative acts, and in the middle group for the fifth. Whereas it has been argued 
that the German performance on GHG reduction is primarily due to the 
economic restructuring in the former East Germany, the country is also widely 
considered a role model for successful renewable energy support policies 
(Rayner & Jordan, 2013: 82; Hinrichs-Rahlwes, 2013b: 4). In the other end of 
the scale Austria and Denmark are among the bottom performers on three out 
of five legislative acts. They are, however, both among the top-performers on 
the remaining two, somewhat justifying their grouping. In the case of Denmark 
the high performance within the RES-E Directive and RE Directive is among 
other based on the country’s status as a pioneer for wind energy development, 
having one of the highest shares of renewable energy in electricity, heating, and 
cooling, two of the world’s largest wind power manufacturers, and a target of 
reaching 100% renewable energy supply by 2050 (Hinrichs-Rahlwes, 2013b: 4).  
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7.2.2. Fence-sitters 
Looking at the fence-sitters we find a distinctively lower performance than the 
pace-setters. A summary of their performance can be found in the table below.  
Table 7-4. Fence-sitters implementation performance 
Tier GHG 
Directive 
RES-E 
Directive 
RES-T 
Directive 
RE Directive ES Directive 
Highest  France France Italy Luxembourg 
France 
United 
Kingdom 
Middle Ireland 
Belgium 
France 
United 
Kingdom 
Luxembourg 
Italy 
Belgium 
United 
Kingdom 
Belgium 
Italy 
 Ireland 
Belgium 
Italy 
Lowest Luxembourg 
Italy 
Ireland 
United 
Kingdom 
Luxembourg 
Ireland 
United 
Kingdom 
France 
Belgium 
Luxembourg 
Ireland 
 
 
For the GHG target they do, however, have a slightly better performance than 
the aforementioned group and for the ES Directive a more consistently high 
performance. For the renewable energy targets, however, they have a markedly 
low performance. Best among the fence-sitters is France with three top 
groupings whereas Luxembourg and Ireland perform among the lowest third of 
Member States on three targets. Luxembourg stands out as an interesting case. 
Having by far the highest GDP/capita of all the Member States, they rank among 
the bottom third on three of five legislative acts and in the bottom of the middle 
group on a fourth one. Interestingly they rank among the top performers on the 
ES Directive, indicating that they may not belong in the foot-dragging group, 
albeit with regards to renewable energy policy they are among them. The lack of 
progress on renewable energy promotion could be due to the very small land 
area in Luxembourg which could act as a barrier to renewable energy 
promotion, a topic I will discuss further at a later point in this chapter.  
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7.2.3. Foot-draggers 
In the original grouping by Börzel, only three Member States are characterised 
as distinctly foot-dragging. Their implementation performances have been 
summarised in the table below.  
Table 7-5. Foot-draggers implementation performance 
Tier GHG Target RES-E 
Directive 
RES-T 
Directive 
RE Directive ES Directive 
Highest  Spain 
Portugal 
Spain 
Portugal 
Greece Spain 
Middle Greece 
Portugal 
  Spain 
Portugal 
Greece 
Portugal 
Lowest Spain Greece Greece   
 
Looking at the table, the foot-dragging nature of the Member States 
performance is not exactly evident. None of the Member States have a majority 
grouping among the bottom performers, although Greece does not stand out as 
a high performer either. Spain in particular exhibits a high performance, being a 
top performer on three legislative acts and in the middle group on a fourth. 
Spain is another pioneer of wind power, having the fourth highest capacity of 
installed wind power of any country in the world. The grouping of Spain as a 
foot-dragger might therefore be erroneous, at least with regards to renewable 
energy promotion (Hinrichs-Rahlwes, 2013b: 4).   
7.2.4. New Member States 
If we turn our focus onto the large group of new Member States, there are a 
number of noteworthy observations as well. Their performance has been 
summarised in the table 7.2.4 (continued on page 85). 
 
Table 7-6. The implementation performance of new Member States 
Tier GHG Target RES-E 
Directive 
RES-T 
Directive 
RE Directive ES Directive 
Highest Czech 
Republic 
Slovakia 
Lithuania 
Estonia 
Poland 
Latvia 
Hungary 
Romania 
Bulgaria 
Estonia 
Hungary 
Romania 
Bulgaria 
Slovakia 
Poland 
Hungary 
Lithuania 
Estonia 
Bulgaria 
 
Slovenia 
Bulgaria 
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Tier GHG Target RES-E 
Directive 
RES-T 
Directive 
RE Directive ES Directive 
Middle  Slovenia 
Czech 
Republic 
Lithuania 
Poland 
Latvia 
Czech 
Republic 
Lithuania 
Latvia 
Romania 
Slovenia 
Czech 
Republic 
Slovakia 
Poland 
Hungary 
Romania 
Cyprus 
Poland 
Hungary 
Lowest Slovenia Malta 
Cyprus 
Slovakia 
 
Malta 
Cyprus 
Slovenia 
Estonia 
Bulgaria 
 
Malta 
Cyprus 
Latvia 
 
Malta 
Czech 
Republic 
Slovakia 
Lithuania 
Estonia 
Latvia 
Romania 
Note: Malta & Cyprus where not applicable for the GHG target. 
 
First of all, as mentioned previously, the Central and Eastern European Countries  
constitute the entire highest performing group on GHG reductions and 
simultaneously the majority of the lowest performing group on the ES Directive. 
As discussed the high performance on the GHG target is at least partially a 
result of the economic restructuring whereas the performance on the ES 
Directive is more in line with what could be expected by countries with a 
somewhat lower GDP/capita, and the results on the renewable energy directives 
are more mixed.  
A few Member States stand out as having a more consistently high or low 
performance. In the high end Hungary and Estonia are among the top 
performers on three policy tracks, and Hungary is additionally in the middle 
group on the last two. Bulgaria is among the top performers on four policy 
tracks across all three policy areas, even though they have the lowest registered 
GDP/capita of all Member States. Conversely Malta are among the lowest 
performing Member States on four out of five policy tracks and not applicable to 
be assessed in the last one; and Cyprus is among the lowest ranking in three 
policy areas, even though the two of them have the highest GDP/capita of all the 
new Member States.  
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7.2.5. Discussion 
Based on the analysis above, comparing the implementation performance of all 
Member States on five pieces of legislation on energy and climate change, some 
Member States affiliation with specific strategy assumptions could be called into 
question. More specifically, Luxembourg seems to be acting very much like a 
foot-dragger whereas Spain and Portugal are more in the vicinity of a pace-
setter or fence-sitter with regards to these policy areas at least. Additionally we 
could call into question the pace-setting nature of some pace-setting nations, at 
least with regards to some particular policy tracks as is the case for Austria and 
Denmark. In particular for Denmark’s performance on the RES-T Directive 
target, under which Denmark had little to no progress at all. Furthermore some 
of the new Member States could be characterised as pace-setters, especially 
Bulgaria are among the top-performers, but also Estonia and Hungary are high-
performing Member States and could be moved to a fence-sitting or even a 
pace-setting grouping based on their activity for these policies. In the case of 
Bulgaria this is especially interesting as they have the lowest GDP/capita of all 
the Member States in table 7-2.  
In presenting the framework, Börzel explains that the strategy each Member 
State is likely to pursue is influenced by a large range of factors that are both 
country and policy specific. However, in the area of regulatory environmental 
policy the two main factors are policy preference and action capacity that are 
both largely influenced by the level of economic development (Börzel, 2005: 
165, 174). This is not to say that GDP/capita is the single determinant of a 
Member State’s likely strategy choice, as this in the cases of Bulgaria and 
Luxembourg is decidedly false. Additionally it is emphasised that the framework 
can only indicate which strategy a Member State is likely to pursue, and that it 
may vary with policy sector, policy issue, and change over time (Börzel, 2005: 
175). In this case the policy issues of renewable energy promotion, energy 
efficiency, and GHG reduction exhibit characteristics which imply that some 
Member States act contrary to their strategy groupings for this particular topic at 
least, as is the case for Spain in particular that cannot be seen as a foot-dragger 
on renewable energy.  
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It should be emphasised that several of the legislations under study are 
implemented by assigning Member States individual targets, based among-
other on their level of economic development. In assigning the individual targets 
for each Member State under the effort sharing decision for reducing GHG 
emissions in the sectors not covered by the Emissions Trading System towards 
2020, the European Council decided that Member States’ different socio-
economic circumstances should be taken into account, why the reduction 
targets are differentiated based on among other the Member States GDP/capita 
(SEC, 2008/85: 19, 22; Oberthür & Pallemaerts, 2010: 49). As the target differs 
among Member States not simply for the Effort Sharing Decision, not included in 
this analysis, but for the Burden Sharing Agreement, the RES-E Directive and RE 
Directive as well as for the targets set by Member States under the ES Directive, 
a poor implementation performance may be the result of high targets as much 
as the result of a lack of effort. Additionally the implementation assessment does 
not include a study on what targets the Member States had prior to adoption of 
the legislative acts in question or what political preferences the domestic actors 
have. It follows that a Member State already pursuing a strategy on the 
promotion of renewable energy for electricity would have a high performance 
under the RES-E Directive. This aspect is, however, included in the theoretical 
framework as Member States with a high action capacity are able to pursue 
policies at the European level that are favourable to the domestic context and 
would subsequently experience a simpler implementation process (Börzel, 2005: 
163). The domestic policy preferences studies have shown that governments 
will accept wide-ranging reforms if they are in line with their party-political 
preferences and conversely drag their heels on minor adaptations if they go 
against their political goals (Treib, 2014: 10). This is a fairly interesting aspect as 
domestic policy preferences are subject to frequent changes with changing 
governments, which may seriously affect the EU’s ability to ensure effective 
implementation. However, findings suggest that the effect is confined to certain 
policies or policy areas and only relevant in certain high-profile cases (Treib, 
2014: 23, 31). As Treib argues that the effect is limited and additionally points to 
problems on proper operationalisation of the partisan argument in quantitative 
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studies, I have decided to focus my search for explanatory factors elsewhere 
(Treib, 2014: 22). When assessing the results in the analysis above, a Member 
State’s level of economic development does not appear to be the deciding 
factor in explaining policy preferences in the field of climate and energy, although 
taking the GDP based differences in targets into account will undoubtedly 
improve the relationship between the variables. In attempting to further our 
understanding of what factors do govern Member State responses to 
Europeanisation in this field I will further explore the explanatory value of a 
number of additional factors. 
7.3. Assessing the explanatory value of other factors 
In this final section I will discuss whether other factors could have shaped 
implementation performance, and thereby gain insight into the actual 
effectiveness of EU law (Treib, 2014: 20). As I have previously exhausted the 
discussion on the role of GDP and economic development, I will simply state 
that economic growth has been determined to have a large effect on the level of 
GHG emissions which is the case for the recent financial crisis and for the 
preceding economic restructuring in the early 1990s, as is evident in chapter 6 
and the CEEC countries performance on GHG emission reductions. However, 
the relative level of economic development cannot be said to be the solemn 
determinant in this field as is evident from the preceding study.  
In assessing what other factors could shape Member State performance, the 
first aspect that should be addressed is the cost of implementation which in the 
field of climate change is termed mitigation or abatement cost (SEC, 2007/1510: 
5). Simply put, abatement options can be ranked along a continuum showing 
the marginal cost pr. ton of CO2-eq reduced (Stern, 2007: 243). Relating to 
implementation performance we can expect Member States that have already 
exhausted the low cost options to experience a higher overall cost of 
compliance and as a result exhibit a lower implementation performance.  
In the field of renewable energy this could be manifested in the share of 
renewable energy in the current energy mix. In assessing this I have composed 
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the figure below showing the Member States energy mix, sorted by the share of 
renewable energy in their gross inland energy consumption. 
Figure 7-1. Member States Energy Mix 
 
Source: Annex C – sheet 3, based on Eurostat data.  
Comparing the current energy mix with the implementation performance on the 
renewable energy policy tracks does not provide any straightforward conclusion. 
Expecting Member States that already have high shares of renewable energy to 
have a lower implementation performance does not fit with the low performance 
of Malta, Luxembourg, and Cyprus who all perform poorly on implementing the 
renewable energy legislation while simultaneously having only a low share of 
renewable energy in their current mix. Additionally it does not explain the high 
performance of Sweden, Austria, and Denmark on renewable energy as they are 
among the top performers and have a high share already. Looking at the results, 
one could almost detect the opposite correlation between a high current share 
and high performance. However, Latvia being among the middle to lowest 
performing Member States on all renewable energy policies has the second 
highest share, while Germany and Spain being among the top performers on 
implementing renewable energy policy are in the middle group with regards to 
the share of renewable energy in the energy mix. In conclusion some correlation 
between high performance and a high share of renewable energy can be 
detected, but not nearly a consistent pattern. A similar study for the ES Directive 
could be based on the relative energy intensity of Member States’ GDP 
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compared to performance in implementing the ES Directive. This study has 
been conducted and can be found in Annex C (sheet 4). However, the results 
are mixed as a number of countries with a high middle and low energy intensity 
have similar performances on implementing the ES Directive. However, 
simultaneously countries such as Denmark and Austria with very low energy 
intensities perform poorly on implementation, and a country such as Bulgaria 
with the highest energy intensity of all Member States have a high performance. 
A similar study on the GHG target is not completely possible as the carbon 
intensity data from Eurostat are in the form of index numbers that simply show 
development over time for each Member State and not the relative carbon 
intensity. However, comparing the available data with the performance on the 
GHG target provides similar results to the ones obtained for the other targets 
(Annex C – sheet 4).  
Returning to the field of renewable energy, a related aspect affecting the cost of 
compliance and thereby possibly affecting Member State performance is the 
availability of renewable energy resources. The available potential is fairly 
unevenly distributed among the Member States and has strong bearing on both 
the current share of renewable energy and the possibility of reaching targets to 
increase that share. In table 7-7 below I have compared the available resource 
potential with the 2020 target. The data on available resource potential are from 
a study by the Energy Economics Group at Vienna Technical University. It has 
been combined with a calculation on the amount of renewable energy that will 
be necessary to reach the 2020 target for each Member State if their energy 
consumption develops as expected in the reference projection from their 
national renewable energy action plans (EEG, 2008; Beurskens et al., 2011: 42-
43, 46-49). Subsequently I have calculated their shortfall (target minus available 
potential) and sorted the table based on their shortfall as a share of the target. 
Concerning implementation we can expect the countries with a small resource 
surplus, and especially countries with actual resource deficits, to face the largest 
costs and difficulties in implementing the Directive, and concurrently we might 
expect that countries’ implementation performance should correlate with the  
degree of resource surplus.
! 90!
 
! 91!
As is evident from the table Luxembourg, Malta, and Cyprus are among the 
lowest performing Member States on renewable energy and also among the 
Member States with the lowest resource surplus, or in the case of Luxembourg 
an actual shortfall. Austria, the Netherlands, and Sweden are also among the 
nations with a shortfall or a small resource surplus. However, where the 
Netherlands can be found in the middle to lower performing groups, Austria and 
Sweden are among the top performers on the RES-T and RE Directive targets 
and in the bottom performing group on the RES-E Directive. Examining to the 
other end of the table Bulgaria, Lithuania, Estonia, Hungary, and Greece have 
the highest resource surplus as a share of their target. Where Bulgaria, Estonia, 
and Hungary can be found among the top performers on 2-3 of the renewable 
energy targets, Lithuania are generally in the middle group and Greece among 
the low performing nations. Looking to other high performers on renewable 
energy such as Denmark, Spain, and Germany, they generally have average 
shares of resources and nowhere near the potential of the aforementioned 
nations. In summary the available resource potential and resource surplus does 
seem to be a highly relevant indicator of Member State performance on 
promotion of renewable energy, albeit by no means an exhaustive one. 
Additionally it does little to assist in the assessment for energy efficiency and 
overall GHG reduction policies.    
7.4. Summary 
In this chapter I have compared the implementation performance of the Member 
States on the five legislative acts under study and assessed whether the multi-
layer perspective would act as a good explanatory framework with regards to 
Member State action. As some Member States acted contrary to their groupings 
in this policy field I attempted to expand on the framework by assessing the 
explanatory value of some additional factors: The existing energy mix, energy 
and carbon intensity as well as the available energy potential as indicators of 
cost of compliance. In the following chapter I will conclude the thesis by 
answering my research question based on the studies conducted in this and the 
preceding analytical chapters.  
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8. Conclusion 
I have in the previous sections acquired the results through which I will now 
attempt to answer my research question: ‘What effect has EU climate and 
energy legislation had on the greenhouse gas emissions of its Member States?’  
I applied four sub questions in uncovering the necessary results to answer the 
research question.  
 
Firstly I conducted an analysis of EU legislation mapping out five key legislative 
acts that I could use for further study on reduction of greenhouse gas emissions, 
promotion of renewable energy, and end-use energy savings. 
 
Secondly I assessed Member States performance on transposition and goal 
attainment where applicable for the five legislative acts under study. This 
analysis points to a lack of correlation between transposition and goal 
attainment performance, and to formal transposition being a suboptimal signifier 
of implementation performance. Additionally the analysis clearly shows 
increased compliance for the obligatory renewable energy framework than the 
indicative framework and significant differences in implementation performance 
across Member States and policy tracks. 
 
Thirdly I studied the contribution of EU Climate and Energy Legislation in 
reducing the greenhouse gas emissions of the EU. I concluded that the 
development in gross domestic product (GDP) as well as changes in Member 
States energy intensity and a switch to low and no carbon fuels were the main 
drivers in reducing the EU emissions. I subsequently quantified the specific 
effects of the policies under study, which pointed to substantial mitigation 
effects from all the policies under study. However, establishing a causal relation 
has not been possible, which is why I simply state that the policies have had a 
significant effect on EU emissions. 
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Finally I attempted to explain differences in implementation performance. This 
study pointed to a lack of explanatory power for the multi-layer perspective, 
having only a low level of correlation with actual goal attainment for the Member 
States. Subsequently I studied the possible contribution of a number of 
additional factors including GDP, implementation cost, and available renewable 
energy resource potential which provided for a better, albeit still incomplete, 
framework by which to explain Member State implementation performance, 
indicating the need for a compound measure. 
 
In answering my research question, the EU’s climate and energy policy has had 
a discernible effect on the greenhouse gas emissions of its Member States, and 
the introduction of the obligatory framework is likely to increase this effect 
towards 2020. In realising these effects, effective implementation will be key, 
and in assessing the Member States’ implementation performance my results 
points to transposition as well as GDP/capita being suboptimal indicators, 
pointing to the need for a compound measure looking at goal attainment if we 
are to fully understand and improve Member State performance and improve 
the EU’s contribution to the mitigation of global climate change. 
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Annex 1: Analysis of infringement proceedings 
 
The following annex includes the data on commission decisions that constitutes 
the basis for the legislative transposition of the Renewable Energy Directive (RE 
Directive) in figure 5-2 and the Energy Service Directive (ES Directive) in figure 5-
3 respectively. 
The table below demonstrate the Member States’ infringement cases over time 
beginning with the appointment of the first letter of formal notice relative to the 
directive in question. See page 108 for abbreviations.  
 
Infringement cases initiated under the RE Directive (2009/28/EC)  
due to late or incorrect* transposition (1. Period: Jan.’11 – Apr.‘13) 
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Infringement cases initiated under the RE Directive (2009/28/EC)  
due to late or incorrect* transposition (2. Period: May ‘13 – Jul. ‘14) 
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Infringement cases initiated under the ES Directive (2006/32/EC) 
due to late transposition or incorrect implementation* (1. Period: Jul. ’08 – Sept. ‘10) 
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Infringement cases initiated under the ES Directive (2006/32/EC) 
due to late transposition or incorrect implementation* (2. Period: Sept. ’10 – Mar. ‘14) 
 
Member State abbreviation:  
BE: Belgium, BG: Bulgaria, CZ: Czech Republic, DK: Denmark, DE: Germany,  
EE: Estonia, IE: Ireland, EL: Greece, ES: Spain, FR: France, HR: Croatia,  
IT: Italy, CY: Cyprus, LV: Latvia, LT: Lithuania, HU: Hungary, MT: Malta,  
NL: Netherlands, AT: Austria, PL: Poland, PT: Portugal, RO: Romania,  
SI: Slovenia,  SK: Slovakia, , FI: Finland, SE: Sweden, UK: United Kingdom 
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Annex 2: Calculations for the thesis 
I have conducted a number of calculations for chapter 5, 6 and 7 of the thesis, 
that I have enclosed as electronic attachments. The purpose of this annex is to 
briefly outline and explain the attached documents as a reading guide.  
The calculations have been split into three separate documents: Annex A 
containing data applied in chapter 5, Annex B with data for chapter 6 and Annex 
C with data utilized in chapter 7. In the following I will discuss each in turn.  
The data used primarily stem from Eurostat and subsequently from the 
European Environment Agency (EEA). Additionally a number of data inquiries 
have been issued to both these actors as a result of challenges in obtaining the 
relevant data for the intended studies. The inquiries have been enclosed in 
Annex 3 & 4, in which the specific nature and purpose are described as well.  
Annex A: Electronic Annex for chapter 5  
Contains the quantitative assessments of goal attainment for the five legislative 
acts under study. The sheets in the document are ordered, with one primary 
sheet for each of the legislations and subsequent secondary sheets containing 
raw data or my own calculations.  
Sheet 1: Greenhouse gas (GHG): Containing calculations in the reduction of GHG 
emissions in the period 1990-2012. Secondary sheets containing indexed and 
total emission data for all Member States for a number of years.  
Sheet 2: Directive on Renewable Sources for Energy (RES-E Directive): Containing an 
analysis of goal attainment under the RES-E Directive. Secondary sheets 
containing data on the share renewable energy sources in electricity, 
calculations on annual targets based on base year and target year amounts and 
a linear progression, calculation of shortfall between the two as well as an 
annual growth rate.  
Sheet 3: Directive on Renewable Energy Sources for Transport (RES-T Directive): 
Containing an analysis of goal attainment under the RES-T Directive. Secondary 
sheets containing data on the share of renewable energy sources in transport, a 
calculation of shortfall and annual growth rate.  
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Sheet 4: RE Direction: Containing an analysis of provisional and expected goal 
attainment under the RE Directive. Secondary sheets containing data on the 
share of RE in gross final energy consumption, calculation of an annual growth 
rate, target calculations and an analysis on shortfall in the interim 2012 targets.  
Sheet 5: ES Directive: Containing an analysis of goal attainment under the ES 
Directive, by calculating the realised energy savings compared to a 5 year 
average baseline for the period 2001-05. Secondary sheet containing data on 
final energy consumption.  
Annex B: Electronic Annex for chapter 6 
Contains an assessment of the development in GHG emissions in the EU as well 
as an analysis of the GHG mitigation from RE production. 
Sheet 1: GHG development: Containing the assessment of the development in 
GHG emissions, including figure 6-1. Secondary sheets containing data in gross 
inland energy consumption (GIEC), the RE share of GIEC, GHG emissions, as 
well as the energy intensity of the economy and the carbon intensity of energy 
production (indexed).  
Sheet 2: RE Mitigation: Containing an analysis of the emission reduction caused 
by the expansion of renewable energy under the RES-E, RES-T and RE 
Directives respectively. Calculations conducted in sheet 2, and the secondary 
sheets contains the data utilised: Final energy consumption (FEC) in electricity, 
The share of RES-E in final electricity consumption, FEC in transportation, share 
of renewable energy in transport, GHG emissions from transportation, the 
renewable energy share of gross final energy consumption and the GHG 
emissions from the European energy sector.  
Annex C: Electronic annex for chapter 7 
Containing an analysis of implementation performance as well as data on gross 
domestic product (GDP)/capita, Member States energy mix, carbon and energy 
intensity as well as resource potential. 
Sheet 1: Implementation performance: Containing table 7-1 on implementation 
performance for the five legislative acts under study. Data obtained from 
calculations in Annex A. Secondary sheets containing specific data for GHG, 
RES-E, RES-T, RE- and ES Directive.  
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Sheet 2: GDP: Containing table 7-2 on the relative GDP/capita for the different 
Member States, and as a result their expected grouping in the theoretical 
framework. Secondary sheet containing original data.  
Sheet 3: Energy mix: Containing figure 7-1 on the Member States relative energy 
mix. Secondary sheets containing background data from Eurostat, with gross 
inland energy consumption for each Member State for a number of resource 
categories. 
Sheet 4: Carbon and energy intensity: Containing calculations comparing goal 
attainment on the ES Directive with energy intensity values for the Member 
States, and subsequently comparing goal attainment on GHG with carbon 
intensity values. Secondary sheets containing energy and carbon intensity data 
from Eurostat.   
Sheet 5: Resource potential: Containing table 7-7 on Member States renewable 
energy target and resource potential. Secondary sheet containing resource 
potential data from EEG.  
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Annex 3: EEA Forum Inquiries 
I have conducted a number of inquiries to the EEA regarding data availability. 
Firstly an inquiry regarding the data on Member State greenhouse gas emissions 
in one of their publications, on August 18, and subsequently an inquiry on 
emission factors from a number of energy sectors on September 16. The 
resulting correspondence can be seen below.  
 
 !
Aug 18, 2014 09:39 AM 
To whom it may concern,  
I have a brief question about the publication ‘Why did greenhouse gas emissions 
decrease in the EU between 1990 and 2012?’ 
(http://www.eea.europa.eu/[…]/why-are-greenhouse-gases-decreasing). In table 
1 on page 7 you provide a Member State specific overview of emission 
reductions. The final two columns show the change in emissions from the Kyoto 
base year to 2012 and subsequently the reduction targets under Kyoto.  
My question is as follows: Can I compare the achieved reductions from the 
column with change from the base year to 2012 with the targeted reductions in 
the final column as a measure of whether MS reached their reductions under the 
burden sharing agreement? As the target reduction was for the period 2008-
2012, would I need to find some data to calculate an average reduction for that 
period as compared to the base year instead?  
Thank you very much for you help,  
Many Kind Regards 
Clara 
 
 
 
Aug 18, 2014 03:43 PM 
Hi Clara,  
Indeed, the comparison should be made with the average emissions in the 
period 2008 to 2012 in relation to the base year, and not just the year 2012. For 
example, the average 2008-12 reduction for EU-15 compared to its base year 
would be 11.8% as opposed to 15.1% if you only take 2012. You can use the 
EEA GHG data viewer to do these simple calculations 
http://www.eea.europa.eu/[…]/greenhouse-gases-viewer . 
The burden sharing agreement specified ‘domestic reduction targets’ by 
Member State but for compliance one should also consider the (potential) use of 
Kyoto flexible mechanisms by Member States. Therefore, one should not 
conclude that a Member State has met or fail to meet its burden sharing target 
on the basis of their domestic emission reductions alone. The next EEA 
assessment on progress towards targets will be available in mid-October 
(Trends and Projections Report).  
Hope this helps. 
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Sep 15, 2014 05:59 PM 
Dear EEA, 
Do you publish emission factors for electricity (final energy consumption), 
transport (final energy consumption) and overall gross final energy consumption 
(GFEC)? 
I am trying to calculate emission reductions from the expansion of renewable 
energy under the three EU Directive (2001/77/EC, 2003/30/EC & 2009/28/EC, 
for which Eurostat can deliver data on overall energy consumption and the share 
of renewable energy in the category, but they have no data on emission factors. 
Can you help me with that? 
Kind regards, 
Clara 
 
 
Sep 19, 2014 09:07 AM 
 
Eurostat publishes an indicator called ‘Greenhouse gas emissions intensity of 
energy consumption’, please see: 
http://epp.eurostat.ec.euro[…]code=tsdcc220&plugin=1. 
 
In addition we aim to publish before the end of the year estimates for gross 
avoided GHG emissions from energy development. However, at this stage the 
report and its data are still not public and need to be finalised. 
 
 
Sep 22, 2014 08:19 PM 
Dear EEA,  
 
The GHG emission intensity indicator is an index number, comparing current 
GHG emissions to a year 2000 baseline of 100, and only does so for the 
economy as a whole. I am looking for the emission intensity of electricity 
consumption, transport energy consumption and gross final energy 
consumption in actual tons of CO2-eq, as I aim to calculate the avoided GHG 
emissions from an increase in renewable energy production in those three 
categories. Do you have any idea as to where I can acquire the necessary data 
to do such a calculation? 
 
Many kind regards 
Clara 
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Annex 4: Eurostat Inquiries 
I have conducted a number of inquiries to Eurostat regarding data availability on 
energy efficiency improvements among Member States with regards to the 
2006/32/EC Directive and baseline data for the calculation of mitigation effects 
from renewable energy promotion. The resulting correspondence can be seen 
below.  
 
 
DK644 
 
To whom it may concern, 
I am conducting a study on whether Member States improve their energy efficiency in 
accordance with the Directive on end-use energy efficiency and energy services 
(2006/32/EC) according to which Member States must improve their end-use energy 
efficiency by 9% in 2016 compared to a base year amount, calculated as an average of 
a 5 year period directly preceding the Directive.  
I am contacting you because i have had trouble finding the relevant datasets to conduct 
such an assessment. I have found some data in the Commission evaluation report 
(COM, 2013/938 page 5-6) and the Commission staff working document (SWD, 
2013/541 page 80) but these data seem to be summarized directly from Member State 
reporting and are only for the year 2010 and forecasted for the year 2016. My question 
is whether you have a dataset in the Eurostat archive on goal attainment for this 
Directive, or whether the data from the Commission assessment report is the best 
available data on this topic? 
Thank you very much for your help in advance, 
Many kind regards 
Clara 
 
__________________________________ 
 
 
Kære Clara Damsø 
Tak for din henvendelse. 
Hos Eurostat findes der seks emnesider specielt om EU Policy indicators (i øverste 
boks): http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/themes 
Der er ikke nogen, der direkte adresserer direktivet 2006/32/EC, men prøv at se 
undersiderne til ‘Europe 2020 indicators’: 
http://epp.eurostat.ec.europa.eu/portal/page/portal/europe_2020_indicators/headline_i
ndicators og ‘Sustainable Development Indicators’: 
http://epp.eurostat.ec.europa.eu/portal/page/portal/sdi/indicators 
Her er opstillet nogle indikatorer, der bruges til måling af energy efficiency, hvor målet 
for 2020 er at forbedre med 20%. Muligvis kan det være de samme indikatorer, der 
bruges i forhold til direktivet. 
Under ‘Main tables’ i menuen til venstre får du alle tilknyttede ‘færdige’ tabeller og derfra 
link til metadata under M-ikonet. 
I Statistics Explained findes flere artikler om ‘Sustainable Development Indicators’, her 
om ‘Climate change og energy’ hvor der er et afsnit om Energy efficiency: 
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Sustainable_developm
ent_-_climate_change_and_energy 
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#Ellers findes der denne indgang til hele energiområdet, hvor tabeller, publikationer, 
metode, artikler i Statistics Explained og lovgivning er samlet: 
http://epp.eurostat.ec.europa.eu/portal/page/portal/energy/introduction 
Jeg håber, det kan hjælpe dig i din videre søgning. 
If you would like an answer in English - please select a support centre of your choice 
according to your language preference via Eurostat portal at 
http://epp.eurostat.ec.europa.eu/portal/page/portal/help/user_support #At Statistics 
Denmark we are only allowed to answer requests regarding Eurostat data in Danish. 
Med venlig hilsen 
Anna Dorthe Bracht 
#Informationsservice og Bibliotek #European Statistical Data Support - din genvej til 
europæisk statistik #Eurostat ansvarsfraskrivelse: 
http://europa.eu/geninfo/legal_notices_da.htm # 
Eurostat copyright: 
http://epp.eurostat.ec.europa.eu/portal/page/portal/about_eurostat/policies/copyright_li
cence_policy # 
© Europæiske Union, 1995-2014   http://ec.europa.eu/eurostat/  
Telefonen er åben mandag-torsdag 10-15, fredag 10-14 # 
Besøg er kun muligt efter aftale. 
Tlf. 39 17 30 30  Fax 39 17 30 03  bib@dst.dk #www.dst.dk/bibliotek  
www.dst.dk/eudata  
Danmarks Statistik 
#Sejrøgade 11, 2100 Kbh. Ø  
#www.dst.dk  
 
 
DK645/EN10099 
 
To whom it may concern, 
 
I am a student at Roskilde University (DK), trying to analyze the GHG mitigation effect of 
RE policies for the EU-27. Specifically I would like to assess the GHG mitigation by the 
2001/77/EC (RES-E) Directive, the 2003/30/EC (Biofuels) Directive and the 2009/28/EC 
(RE) Directive but I have had some difficulty finding some of the available data.  
I would like to ask:  
- Do you have an evaluation report containing these data that i cannot find (as it would 
be counterproductive to redo work you have already done)? 
- And if not where can I find `gross final electricity consumption` data as well as average 
EU-27 emission factors from electricity consumption, transport fuel consumption and 
gross final energy consumption?  
 
Apologies for the many questions - any help you could provide would be greatly 
appreciated. 
Many kind regards 
Clara Damsø 
 
__________________________________ 
 
Dear Clara Damsø 
We have transferred your request to the English language support centre, as we are 
only allowed to answer requests regarding Eurostat data in Danish. #You will receive an 
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answer in English as soon as possible. 
  
Best regards #Anna Dorthe Bracht 
Statistics Denmark Library and Information #European Statistical Data Support - your 
short cut to European statistics 
Telephone hours are Monday-Thursday 10-15, Friday 10-14 #Only open to visitors by 
prior appointment. 
Eurostat disclaimer: http://europa.eu/geninfo/legal_notices_en.htm #Eurostat copyright: 
http://epp.eurostat.ec.europa.eu/portal/page/portal/about_eurostat/policies/copyright_li
cence_policy 
 
__________________________________ 
 
DearUser, # #  
Thank you for your message and for visiting Eurostat at http://ec.europa.eu/Eurostat 
Please find enclosed the answer to your request. 
To access the answer, please login into the web based user support tool and click on 
‘attachments’.       
If you require further guidance please feel free to re-contact us. 
  
Best regards, 
  
Natalia Nowakowska # Eurostat User Support – EN Language #  
Web site: www.ec.europa.eu/eurostat #  
Email: eurostat.helpdesk@sogeti.lu  
Phone - Ireland: +353 151 33080 
Malta: +356 277 803 07 
United Kingdom: +44 20 300 63103 
 
  EN10099 gross final electricity consumption and EU-27 emission factors from 
electricity consumption, transport fuel consumption and gross final energy 
consumption.docx 
 
__________________________________ 
 
Dear User, 
 
Thank you for your message and for visiting Eurostat at http://ec.europa.eu/Eurostat 
You can find data on electricity consumption following the links below: 
• Introduction: 
http://epp.eurostat.ec.europa.eu/portal/page/portal/energy/introduction  
• Main tables (predefined variables, non customizable, downloadable as 
graphs and maps, selected years): 
http://epp.eurostat.ec.europa.eu/portal/page/portal/energy/data/main_tables  
•  Detailed database (all variables, customizable, no graph/map formatting 
available, longer time series):  
http://epp.eurostat.ec.europa.eu/portal/page/portal/energy/data/database  
 
In abovementioned Detailed database, see specifically: 
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Then you should click on the icon for the Data Explorer extraction tool . 
You should then proceed through the available indicator tabs (GEO, TIME, UNIT etc.), 
selecting the variables as required. 
Here is a tutorial for data extraction: 
http://epp.eurostat.ec.europa.eu/portal/page/portal/help/demo_tours  
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Concerning your second question on the ‘average EU-27 emission factors from 
electricity consumption, transport fuel consumption and gross final energy 
consumption’, we kindly inform you that Eurostat only publishes the following statistics: 
 
 
http://epp.eurostat.ec.europa.eu/portal/page/portal/environment/data/database  
 
[DATA SETUP AND RETRIEVAL] 
 
Datasets and folders can be accessed quickly by looking up the code name in 
parenthesis at the end of their name (Example: prc_hicp_aind ) in the search box 
located on EUROSTAT home page 
http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/ 
All tables are downloadable using the 'Download' icon on the top right-hand side of the 
page.  
In order to clearly assess the meaning of the indicators, it is strongly recommended to 
study the Metadata (statistical methodologies), which are attached to most data-tables. 
Use the metadata icon.  
 
[Mass Dowload of EUROSTAT Data] 
Mass download data of tables of interest is possible through the Bulk Download facility:  
http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/bulk_download  
Make sure to read carefully related manual: 
http://epp.eurostat.ec.europa.eu/NavTree_prod/everybody/BulkDownloadListing?file=r
ead_me.pdf 
The variable descriptions are located in the [dic] directory, one variable per .dic file at 
this URL: 
http://epp.eurostat.ec.europa.eu/NavTree_prod/everybody/BulkDownloadListing  
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We trust you find this information useful. However, should you have any further 
comments/remarks please do not hesitate to contact us again. 
 
For additional information, do not forget to have a look to our online service ‘Statistics 
Explained’ available at http://epp.eurostat.ec.europa.eu/statistics_explained. 
 !
